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INDIAN 

GENERAL  AND  DEVELOPMENT 


Marine 

(i)  Progress  of  the  Indo-Norwegian  Project  for  the  quarter  ending, 

December,  1956. 


Under  this  programme,  the  Norwegian  assistance  amounts  to  approximately 
Rs.  60  lakhs  in  the  form  of  equipment  and  experts,  while  the  internal  expendi¬ 
ture,  amounting  to  Rs.  7,20,000  upto  December,  1955,  is  being  shared  by  the 
Government  of  India  and  the  Government  of  Travancore-Cochin  (Kerala). 
Materials  to  the  value  of  Rs.  1  crore  are  expected  to  be  received  under  the 
Supplementary  Agreement  entered  into  with  the  Government  of  Norway  on 
21st  April,  1956.  The  progressive  total  of  Norwegian  expenditure  since  the 
beginning  of  the  Project  amounts  to  about  Rs.  89-67  lakhs  (expenditure  in 
Norway  only  included  upto  30th  June,  1956).  Progressive  total  from  Indian 
funds  upto  the  beginning  of  the  financial  year  amounts  to  about  Rs.  8  5  lakhs. 

Under  the  Fisheries  Development  Section,  five  batches  of  59  fishermen  have, 
so  far,  completed  their  training  in  mechanised  fishing  and  the  training  of  the 
sixth  batch  of  15  was  continued  mainly  with  purse  seine  operations  with 
Dories.  Eleven  of  them  have  been  absorbed  in  the  Project  as  Instructors 
and  fishing  hands.  Mechanised  boats  were  distributed  to  fishermen  who  had 
completed  their  six  months  training  on  subsidy-cum-instalment  basis.  Fifteen 
boats  were  issued  during  October  and  December,  so  that  by  December,  1956, 
42  fishermen  are  fishing  on  their  own  account  using  22  feet  mechanised  boats. 


Fishing  with  the  smaller  mechanised  boats  is  yielding  good  results  when 
compared  to  operations  by  local  ‘Valiums’.  During  October,  22  ft.  mechanised 
boats  with  a  crew  of  2-3  made  430  trips  with  a  total  catch  valued  at  Rs.  7,346 
giving  on  an  average  Rs.  17  per  boat  per  trip  or  Rs.  3  2-0  per  fisherman  per 
trip  after  deduction  of  45  per  cent,  of  the  value  covering  operation  costs  and 
depreciation.  50  local  valiums  with  a  crew  of  4  to  6  fishermen  made  in  all 
1,028  trips  with  a  catch  total  valued  at  Rs.  19,303,  giving  an  average  of 
Rs.  18-13-0  per  vallum  per  trip  or  Rs.  2-10-0  per  fisherman  per  trip  after 
deduction  of  30  per  cent,  boat  share.  In  November  and  December  the 
mechanised  boats  made  890  and  803  trips  respectively  with  a  total  catch  valued 
at  Rs.  18,165  and  Rs.  11,660,  giving  an  average  of  Rs.  3-12-0  and  Rs.  2-10-0 
per  fisherman  per  trip  respectively.  In  comparison,  during  the  same  period 
50  “valiums”  made  1,222  and  1,134  trips  with  a  total  catch  valued  at  Rs.  20,552 
and  Rs.  8,697,  giving  an  average  of  Rs.  16-13-0  and  Rs.  7-10-9  per  “vallum” 
per  trip  or  Rs.  2-5-0  and  Rs.  1-1-2  respectively  per  fisherman  per  trip. 


In  connection  with  exploratory  deep  sea  fishing,  the  three  schooners  operat¬ 
ing  from  Cochin  and  Neendakara  continued  the  trial  fishing  with  stern  purse 
seine,  hook  and  line,  and  trawling  in  off-shore  waters.  During  October  in 
30  hours  of  actual  trawling  27,450  lbs.  of  fish  were  caught  giving  723  lbs  ner 
hour  of  actual  trawling.  6  ^ 


At  the  boat  yard,  overhauling  of  four  35  foot  boats  received  from  Norwav 
five:eaCOntin,ued-  Eleve'.1  22  foot  boats  were  completed  during  the  quarter  and 
continued  der  Constructlon-  The  construction  of  26  foot  and  30  foo?  boats  were 
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Since  the  beginning  of  the  Project,  one  19  foot,  one  20  foot  and  thirty-seven 
22  foot  boats  have  been  built  in  the  boat  yard.  During  the  same  period  the 
following  boats  have  been  imported  from  Norway: — 


3  Schooners 

4  Medium  boats  .........  (35') 

4  Dories . (about  30') 

2  Aluminium  boats  . . (30'  &  25') 

12  boats . (22') 

2  Sounding  boats  .  .  .  .  .  .  .  .  (18') 


At  the  Ice  Factory,  electrical  installation  has  been  completed.  In  the  Freez¬ 
ing  Section  insulation  work  in  the  storage  room  and  painting  are  being  con¬ 
cluded  and  supply  of  cooling  water  has  been  satisfactorily  arranged. 

Public  Health  &  Social  activities  have  been  regarded  as  an  integral  part  of 
the  Project.  Two  clinics  have  been  functioning  in  the  Project  area  for  the 
past  2£  years.  A  six-bed  maternity  and  Child  Welfare  Centre  has  been  added 
to  the  clinic.  The  maternity  home  had  79  admissions  during  the  quarter. 
The  new  census  of  all  the  houses  belonging  to  Sakthikulangara  is  nearly  com¬ 
pleted  and  preparation  of  extension  of  the  Sub-Centre  is  in  progress. 

At  the  Pipe  Factory  at  Chavara,  as  a  part  of  the  scheme  for  supply  of  pro¬ 
tected  drinking  water  to  the  fishermen  of  the  Project  area,  the  operations  were 
continued  and  177  I’remo  pipes  were  produced  during  the  quarter. 

The  total  number  of  Norwegian  employees  stationed  at  Cochin  now  are  15. 
Mr.  Thoralf  Nilsen,  Leader  of  the  Fisheries  Section,  left  for  Norway  on  leave 
in  December. 


(ii)  Progress  of  T.C.M.  Fisheries  Development  programmes  for  the  quarter 

ending,  December,  1956. 


In  Andhra  Pradesh,  F.A.O.  Fisheries  Experts  have  been  assisting  the  State 
in  testing  the  local  crafts  and  gear  and  demonstration  of  advantages  of 
mechanised  fishing  to  fishermen.  Kakinada  ‘Nava’  was  found  suitable  for 
mechanisation  with  slight  modification  and  introduction  of  nylon  nets  was  pro¬ 
posed.  Some  fishing  grounds  in  the  seas  off  the  State  Coast  have  been  located 
by  the  F.A.O.  Fisheries  Engineer.  The  insulated  van  is  being  used  in  West 
Godavari  District  for  transporting  fish.  The  total  value  of  equipment  received 
from  the  inception  to  the  end  of  the  quarter  amounts  to  $  64,904-32.  The 
rupee  expenditure  for  the  same  period  amounts  to  Rs.  42.158-1-10. 


In  Bombay,  all  the  220  engines  received  last  year  have  been  allotted  to 
fishermen  and  the  number  of  mechanised  vessels  have  risen  to  732  as  against 
702  during  the  previous  quarter.  Nylon,  fish  hooks,  and  hemp  twine  have 
been  sold  to  fishermen,  but  the  sale  of  last  two  items  has  not  been  satisfactory. 
The  Ice  Plant  machinery  has  been  allotted  to  the  Cooperative  Societies  at 
Versova  and  Satpati.  The  total  value  of  equipment  received  so  far  amounts 
to  S  4, 27, 605  78.  The  Rupee  expenditure  amounts  to  Rs.  l,bl,0Jo-U-a.  unaer 
the  1954  Programme,  the  total  dollar  expenditure  on  Liternal  Combustion 
engines  amounts  to  $  1,47,518-40  and  the  Rupee  expenditure  Rs.  82,429-14-0. 

The  Insulated  Van  received  at  the  Deep  Sea  Fishing  Station,  Bombay  is 
being  used  for  transport  of  ice  to  departmental  vessels  and  ice  v‘l  ue 
Rs  7  623  and  2,04,440  lbs.  of  fish  were  transported  during  the  quarter.  Ti  e 
Reel  Gill  Netter  “Meera”,  Shrimp  Trawler  “Durga”  and  Purse  seine  vessel 
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“Bangada”  fished  for  65  days,  58  days  and  40  days  landing  approximately 
27  tons  fish  valued  at  Rs.  6,830,  50  tons  costing  Rs.  9.585  and  44  tons  of  fis 
realising  Rs.  9,356  respectively.  One  box  of  commercial  fishing  tackle  ana 
equipment  under  1954  Project  and  costing  $  1,025-18  was  received. 

In  Kerala,  the  40  ft.  vessel  has  been  conducting  Mother-fishing  operations. 
The  32  ft.  Shrimp  trawler  has  been  hired  to  Messers.  Cochin  Company  and  the 
two  insulated  vans  to  a  private  firm.  The  Reel  gill  net  boat  and  Dan  boat 
are  being  used  for  training  fishermen  and  gill  net  operations  departmentally. 
The  two  gill  nets  and  the  overhang  fiat  trawl  net  have  been  given  on  trial  to 
two  fishermen  cooperative  societies  and  Messrs.  Cochin  Co.  respectively.  A 
total  of  509  lbs.  of  nylon  have  been  used  for  making  nets  at  the  Training 
Centre  and  Department  and  for  supplying  to  Cooperative  Societies  and  private 
individuals.  Order  has  been  placed  for  the  manufacture  of  4  Pablo’  boats  for 
fitting  the  4  marine  diesel  engines  received  lor  hiring  to  fishermen.  T  otal 
value  of  equipment  received  so  far  amounts  to  $  75,290  835.  Total  Rupee 
expenditure  upto  end  of  previous  quarter  is  Rs.  7,155-1-0. 


In  Madras  State,  the  selection  of  site  for  the  erection  of  the  5  ton  Ice  Plant 
with  15  tons  Cold  Storage  capacity  at  Tuticorin  has  been  completed.  The 
fishing  vessels  “Gudjon”  and  “Meenakshi”  have  been  engaged  in  experimental 
fishing  off  Tuticorin  with  nylon  drift  nets  and  bottom  set  gill  nets  lor  37  and 
65  days  respectively.  ‘Samudra’  conducted  exploratory  trawling  operation 
off  Madras  Coast  with  35  ft.  and  40  ft.  bottom  flat  trawls  which  indicated  the 
existence  of  good  grounds  for  Perches  off  Cuddalore,  and  for  Lactarins  and 
Shrimps  off  Nagapatinam  and  Madras.  During  the  quarter  ‘Samudra’  fished 
for  62  days,  off  Madras-Pulicut  Coast,  landing  18,833  lbs.  of  fish  valued  at 
Rs.  4,805  and  ‘Sardinella’  for  38  days  oil  Pamban,  landing  2,630  lb.  of  fish 
costing  Rs.  1,338.  With  the  introduction  of  nylon  twine  for  fishing  nets  and 
the  demonstration  of  its  advantages  the  demand  for  nylon  is  steadily  increas¬ 
ing. 


In  Orissa,  the  Flake  Ice  Plant  is  in  operation  and  ilake  ice  is  being  supplied 
to  fishermen.  The  construction  of  Cold  Storage  building  at  Balugaon  is  being 
taken  up.  The  fishery  requisites  are  being  used  in  the  preparation  of  various 
types  of  exotic  and  indigenous  nets  and  lines.  The  Insulated  Vans  are  being 
used  to  transport  fish  and  arrangements  are  being  made  to  use  the  fish  carrier 
launches  fitted  with  Seffle  Diesel  engines  in  transporting  fish.  Since  the  in¬ 
ception  of  the  Project, -equipment  worth  $62,219  has  been  received  and  the 
Rupee  expenditure  amounts  to  Rs.  1,80,286. 


In  West  Bengal,  the  three  bull  trawlers,  received  in  1955  exploited  the 
fishing  grounds  already  located  by  the  Danish  trawlers  by  bull  trawling  and 
landed  10,154  mds.  of  fish  in  53  trips  till  the  end  of  December,  1956.  21 
Indian  personnel  have  been  trained  in  mechanised  fishing.  The  total  value 
of  equipment  received,  upto  the  end  of  the  quarter,  amounts  to  $4  01  800 
and  the  Rupee  expenditure  amounts  to  Rs.  6,31,808. 


(iii)  Deep  Sea  Fishing  Station,  Bombay. 

‘Pr-!?wmg  thC  q,UaFter  endinS  December,  1956  M.  T.  ‘Ashok’  and  M  T. 

dtap,  on  completion  of  overhaul  and  repairs  sailed  on  their  first  fishint? 
voyage  on  ieth  October,  1956.  M.  L.  ‘Durga’  M.  F.  V.  ‘Champa’  M  F  V 

fiomVi’/c  ‘ L'  ^Ieera  arul  M.  V.  ‘Bangada’  also  started  fishing  operations 
ber,  1956  respecT^ely2  *  SePtember’  '«  °aob«5  3rd  October  and  30th  Octo- 
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The  fishing  vessels  of  the  Deep  Sea 
following  quantities  of  fish  catches:- 


Fishing  Station, 


Bombay  landed  the 


Name  of  the  Vessel 

Period  of  voyage 

Qty.  of  Fish 
caught 

No.  of  Days 
absent  from  Port 

Catch/days’ 

absence 

Ashok  8c  Prat  op 

16-10-56 

Tons  Cwts.  Lbs. 

Tons  Cwts.  Lbs. 

to 

21-10-56 

5  5  0 

6 

0  17  56 

23-10-56 

to 

1-11-56 

52  14  98 

10 

3  5  54  6 

7-11-56 

to 

16-11-56 

33  8  70 

10 

3  6  96-6 

21-11-56 

to 

27-11-56 

16  10  0 

7 

2  7  16 

4-12-56 

to 

17-12-56 

39  2  70 

14 

2  15  IOI 

24-12-56 

to 

4-1-57 

29  1  14 

12 

2  8  48 

Bumili 

1-10-56 

to 

13-12-56 

27  II  IIO 

46 

0  12  0 

Champa 

24-9-56 

to 

27-12-56 

5i  4  39 

70 

0  14  71 

Durga 

21-9-56 

to 

27-12-56 

52  2  58 

67 

0  15  63 

Meera 

3-10-56 

to 

27-12-56 

24  19  14 

63 

0  7  103 

Batigada 

29-10-56 

to 

27-12-56 

44  12  1 

43 

1  0  84 

(iv)  The  Government  of  India  Quick  Freezing  and  Cold  Storage  Plant  at 

Bombay. 

During  the  period  5th  October  1956  to  28th  December  1956,  the  income 
realised  from  (1)  sale  of  ice,  (2)  hire  of  cold  storage  accommodation.  (3)  basket 
storage  of  fresh  fish,  (4)  ire  ezing  of  fresh  fish  and  (5)  freezing  of  fish  in  ice 
blocks  are  as  follows:— 

Rs.  A.  P. 

1.  Sale  of  Ice  (1,087  tons,  6  cwts.,  15  -5  lbs )  .....  24,193  x5  0 

2.  Hire  of  coid  storage  accommodation  .....  r3>838  °  0 

3.  Basket  storage  of  fresh  fish  .......  10,410  15  o 

4.  Freezing  of  fresh  fish  ........  16,179  0  0 

5.  Freezing  of  fish  in  Ice  Blocks  ......  i,592  o  0 


Total 


66,213  14  0 
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(v)  Commercial  Fishing  operations  of  the  vessels  of  Nexo  India  Fisheries,  Ltd., 
Bombay  for  the  year,  1956. 

Amalia  &  Paj. 


Voyage  No.  Period  of 
voyage 


No.  of  days  Total  catch 
absent  from  (Tons) 
port 


Catch/day’s  Depth  fished 
absence 
(Tons) 


14 

29-9-56 

to 

6-10-56 

8 

15 

8-10-56 

to 

12-10-56 

5 

16 

13-10-56 

to 

22-10-56 

10 

17 

1-11-56 

to 

11-11-56 

II 

18 

13-11-56 

to 

22-11-56 

10 

19 

24-11-56 

to 

6-12-56 

13 

20 

8-12-56 

to 

21-12-56 

14 

21 

23-12-56 

to 

6-1-57 

15 

Satpati  & 

Pilotan 

14 

5-10-56 

to 

15-10-56 

11 

15 

17-10-56 

to 

26-10-56 

10 

16 

4-11-56 

to 

16-11-56 

13 

17 

21-11-56 

to 

1-12-56 

II 

18 

3-12-56 

to 

15-12-56 

13 

19 

17-12-56 

to 

- ~ 

31-12-56 

15 
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8-25 

13—  18  fathoms 

19 

3-8 

13— «i8  fathoms 

60 

6 

17—24  fathoms 

65 

5-91 

12—  18  fathoms 

53 

5-3 

11-23  fathoms 

63 

4.9 

12—23  fathoms 

70 

5 

13 — 22  fathoms 

72 

4-8 

14—24  fathoms 

54 

4’9i 

30—38  Metres 

44 

4-4 

32 — 68  Metres 

69 

5-3i 

21 — 32  Metres 

70 

6*36 

26—42  Metres 

57 

4-4 

24 — 40  Metres 

61 

4-06 

2 1—39  Metres 

6 


Amalia  &  Paj 

Total  No.  of  days  absent  in  1956 

Total  No.  of  hauls  . . 

Total  Catch  ,, 

55  •  •  •  « 

Catch/day’s  absence  „ 


208 

1,075 

1,187  tons 
5 ’7  tons 


Satpatti  &  Pilotan 


Total  No.  of  days  absent  in  1956 

Total  No.  of  hauls  . . 

Total  catch  . . 

Catch/days’  absence  . . 

(vi)  Report  of  Trawling  operations  by  the  Government 

1952-53. 


.  197 

.  1,027 

.  1,012  tons 
.  5 • 1  tons 

of  India  Cutters  during 


The  Government  of  India  cutters  M.  T.  Ashok  and  M.  T.  Pratap  com¬ 
menced  their  operations  with  Hoover  type  of  otter  trawls  in  October,  1952 
and  Japanese  trawler  Taiyo  Marti  No.  17  in  September.  1952  with  Vignoran- 
Dahl  gear  and  both  continued  their  operations  till  June,  1953. 

Government  of  India’s  cutters  M.  T.  ‘Ashok’  and  M.  T.  ‘Pratap’. 

During  the  fishing  season  which  lasted  for  nine  months,  from  October  1952 
to  June.  1953,  the  boats  fished  for  4,754.8  hours;  the  trawling  was  restricted  to 
the  Bombay  and  the  Cambay  regions. 

Fish  landings.— The  total  quantity  of  fish  landed  for  the  whole  season  was 
4,39,656  lbs.,  yielding  an  overall  average  catch  rate  of  94-4  lb.  per  hour.  The 
composition  of  the  landings  showed  2-8  per  cent  Polynemids,  21-5  per  cent 
Sciaenids,  16-7  per  cent  Eels,  3-8  per  cent  Snappers,  30  0  per  cent  Cat  fishes, 
10  5  per  cent  Elasmobranches  and  4  7  per  cent  other  fishes. 

The  maximum  landings  were  in  March,  1953,  the  next  best  in  May,  1953. 
lowest  in  June,  1953  while  in  all  the  other  months  with  the  exception  of 
January,  1953,  the  landings  were  good.  In  regard  to  the  individual  categories, 
Dara  was  landed  in  largest  quantities  in  May,  1953,  Ghol  in  February  and 
March,  Eels  from  October  to  January,  Cat  fishes  in  May  and  Elasmobranchs 
during  the  earlier  months  of  the  season  and  in  June.  Among  the  other 
fishes  landed  the  pomfrets  were  of  some  importance. 

Region-wise  analysis  of  the  landing  trends 

Tn  Bombay  region,  the  Cutters  worked  for  1180  6  hours  and  landed  a  total 
catch  of  93,864  lbs.,  the  month  of  highest  total  landings  in  March  and  the 
poorest  in  November.  The  overall  catch  rate  from  this  region  was  795  lbs. 
per  hour  per  boat.  Cat  fish  was  the  most  abundant,  warn  the  second  and 
Ghol  the  third.  The  yield  of  Dara  and  Snapper  was  very  low  from  this  re¬ 
gion. 

The  Cutters  fished  for  3090-7  hours  in  Cambay  region,  being  65  per  cent 
of  the  total  fishing  effort  for  the  whole  season  for  all  the  regions  put  together. 
The  maximum  fishing  intensity  was  in  November  and  December  and  lowest 
in  June.  The  total  landing  from  this  region  amounted  to  2,81,590  lbs., 
accounting  for  65  per  cent  of  the  total  landings  for  the  whole  season  horn  all 
the  regions  and  and  overall  average  yield  of  92‘  1  lbs.  per  boat  per  hour.  The 
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single  category  which  was  landed  highest  was  Cat-fish,  and  Ghol  ranked  first 
among  the  more  valuable  groups,  followed  by  Warn. 

The  total  quantity  of  fish  brought  from  Veraval  region  was  only  112  lbs. 
all  in  May,  1953.  The  entire  fishing  in  Porbundar  region  was  in  May,  with 
a  total  landing  of  3,197  lbs.,  consisting  mostly  of  Sciaenids. 

In  Dwaraka  region,  only  M.  T.  Asliok  operated  in  February,  April  and 
May.  The  total  number  of  fishing  hours  was  439  7,  with  total  landings  of 
57,912  lbs.  and  an  average  yield  of  131*7  lbs.  per  hour.  Dara  formed  3b  per 
cent  of  the  total  landings,  Ghol  and  Koth  together  17  per  cent  and  Snappers 
12  per  cent,  while  the  quantity  of  Warn  landed  was  negligible. 

(Central  Marine  Fisheries  Research  Station,  Mandapam  Camp). 

(vii)  Comprehensive  Survey  of  Varieties  of  Marine  Species  of  fauna  of  deep 

seas  around  India. 

Under  Second  Five  Year  Plan  the  expansion  programme  of  the  Zoological 
Survey  of  the  Government  of  India  will  include  a  comprehensive  survey  of 
varieties  and  peculiarities  of  marine  species  of  fauna  of  deep  seas  around 
India. 


According  to  the  Plan,  the  Indian  Navy  will  directly  collaborate  with  the 
scheme  for  studying  deep  sea  fauna  by  lending  their  ships.  A  separate  unit 
of  the  survey  will  be  set  up  in  Calcutta  for  guiding  the  operations. 


The  collection  of  species  in  the  Indian  Ocean,  the  depth  of  which  exceeds 
even  6,000  feet  at  places,  will  have  to  be  made  either  with  the  help  of  train¬ 
ed  divers  or  with  special  nets  meant  for  this  purpose.  With  the  successful 
undertaking  ol  the  operations,  it  is  hoped,  other  features  of  under-water 
studies,  like  under-water  photography  will  gradually  form  part  of  it. 

In  addition  to  satisfying  the  purely  scientific  knowledge  about  the  varieties 
and  characteristics  of  fauna  in  different  depths  of  the  seas  round  India,  the 
survey  is  likely  to  help  deep  sea  fishing  projects  particularly  by  spotting  out 
popular  breeding  fields  for  fishes  and  'their  likely  course  of  movement 

(Press  Information  Bureau.  31-8-5G). 


Inland 

(i)  Pilot  Scheme  tor  Paddy-cum-fish  culture  in  Tanjore  District,  Madras  State 
Tan'jort'  ^  ,fidds  “ 

2ngeXW  plr^Fe.  ^  *"d  L°b'°'  «  the'raTof  toffi 'to8|,0W 

thffarctVtatbSona^1^//f4  aT'  March>  19“- 

paddy  fields,  no  other  result  was  achieved  d'hl  fcan  ,be  Srown  in  the 

scheme  m  general  were  attributed  to  the  foUowtag?.!"5  £°r  “e  h,lIure  o£  the 

See  moX,i™T,  Ttlme  'thought?  ,he‘su  “  “?  '?addy  field  do“ 
to  be  kept  in  the  fields  tor  a  pertoTof  eieh,  mffr  °£  ‘  ,e  schcme  water  has 
crop  paddy  fields  were  selected,  tl, ere  was  ?,  ,!  k  Eve,n  ‘hough  double 
were  planted  and  ploughing,  manuring  1 f  two  months  when  seedlings 

P?sed  to  drive  the  'fish  to  thl  feed  nTIhann^J T  -resor;ed  to'  II  was  prS 
did  not  work.  &  channels,  during  the  interval,  but  this 
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^ie  minimum  level  of  G"  of  water  could  not  be  maintained  due  to 
constant  closure  and  change  of  water  supply  rate  to  the  fields  from  the  irriga- 
ton  channels.  On  many  occasions  the  paddy  fields  had  no  water  at  all. 

(3)  There  were  two  spells  of  heavy  rains,  which  completely  flooded  the 
liekls  and  the  adjoining  channels  and  all  the  fishes  escaped  into  the  river 
system.  1 

.  (4)  ^  here  were  various  other  practical  difficulties  especially  as  fish  culture 

in  tne  paddy  fields  is  dictated  by  the  requirements  of  the  main  crop  namely 

(Agriculture  Department-Govt,  of  Madras,  August,  1956). 

(ii)  Development  of  Fisheries  in  U.P. 

The  U.P.  Government  has  allotted  Rs.  70  lakhs  for  the  development  of 
fisheries  in  the  State  during  the  Second  Five-Year  Plan  period.  It  is  hoped 
that  fish  production  in  the  State  would  be  doubled  by  the  end  of  the  Second 
Plan. 

Among  the  main  items  of  development  of  fisheries,  are  the  formation  of 
100  Cooperative  Societies  of  fishermen  (Rs.  14  lakhs),  construction  of  Cold 
Storage  at  Allahabad,  Lucknow  and  Kanpur  (Rs.  31  lakhs),  setting  up  of 
five  fish  farms  (Rs.  1 1  lakhs).  The  Government  would  also  set  up  400  fish 
nurseries  in  the  State. 

The  percentage  of  fish  eating  people  in  the  State  was  gradually  increasing 
and  in  order  to  meet  the  growing  demand  of  the  people,  the  Government  was 
striving  hard  to  increase  fish  production  by  exploiting  more  and  more  tanks 
and  streams  in  the  State.  The  department  was  at  present  exploiting  380 
tanks  involving  18,000  acres  of  land  in  the  State  for  the  development  of 
fisheries. 

(iii)  Information  on  the  production  of  fish  in  some  reservoirs  of  India. 


State 

Reservoir 

District  * 

Area 

(Sq.  mile) 
Max./Min. 

Total 

production 

(mds.) 

Production 
per  sq. 
mile 

(in  mds.) 

i 

2 

3 

4 

5 

6 

Andhra 

.  Cumbum 

.  Kurnool 

10/3 

2800 

280 

.  Survepalli 

.  Nellore 

6-8/2 

2500 

237-6 

.  Nellore  tank 

•  >> 

5-5/2 

3450 

627-3 

.  Kanigiri 

•  >5 

24/6 

11664 

486-0 

.  Mopad 

5/3 

1325 

265 

Collair 

.  W.  Godavari 

98-5 

18000 

182-7 

U.  P.  . 

Surah  Tal 

•  Balia 

14-8/8 

6000 

405-4 

.  Ramgarh 

.  Gorakhpur 

12/10 

10000 

833-3 

Madras 

.  Mettur 

.  Salem 

60/20 

10000 

166-3 

.  Poondi 

.  Chingelput 

12/4 

900 

75 

.  Veeranam 

.  S.  Arcot 

15/5 

2000 

133-3 

Rajasthan 

.  Jaismand 

.  Udaipur 

.  28-0 

8000 

285-7 

291-6 

76939  mds.* 

*i  md  =  82-28lb. 


(Central  Inland  Fisheries  Research  Station,  Calcutta.) 
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(iv)  Central  Fisheries  Extension  Units. 

The  Fisheries  Extension  Unit  at  Hyderabad  was  established  in  September, 
1956  and  the  following  programme  of  work  was  proposed: 

(1)  To  give  technical  advice  and  demonstration  of  better  methods  foi 
exploiting  the  fishery  wealth  of  the  big  Sagars  and  Lakes  in 
Andhra  Pradesh. 


(2)  Exploration  and  survey  of  new  spawning  grounds  of  major  Carps 
within  Andhra  Pradesh. 


(3)  Preparation  of  propaganda  pamphlets  on  fish  and  fisheries  in 
regional  language. 

The  Unit  supplied  detailed  information  regarding  Nizam  Sagar,  the 
biggest  reservoir  in  the  State  and  its  fishery  to  the  Chief  Research  Officer, 
Central  Inland  Fisheries  Research  Station,  Calcutta. 


The  Fisheries  Extension  Unit  in  Allahabad  was  established  in  November, 
1J56.  A  preliminary  survey  of  the  main  fishing  ghats  in  and  near  Allahabad 
was  made  and  information  regarding  total  fish  landings,  fishing  craft  and  gear, 
and  fishing  effort,  quantity  exported,  marketing  of  catches,  and  socio-economic 
condition  of  the  local  fishermen  were  collected.  Survey  of  the  two  Districts 
of  Jhansi  and  Banda  was  made  and  technical  advice  and  instructions  regard¬ 
ing  weed  control  m  tanks,  operation  of  ‘Dan’  boat  and  use  of  suitable  nets 

men^staff'6  reservoirs  of  PahuJ  and  Barwar  were  given  to  the  fisheries  depart- 


(V)  Progress  report  of  the  Fisheries  Extension  Uni.,  Calcutta,  for  the  rear 

1955-56.  7 

in  reinlhffnFiSmerieS  Extension  Unit  gave  technical  instructions  and  assistance 
rnrS  f  improvement  and  intensification  of  fish  culture  in  Peosu  con 

Suitable  instructions  r ’  PepSl’’  East  PunJab  and  Nepal, 
to  private  pisciculturists  Seven'}1  Kf*US  asPects  ol  culture  were  rendered 
mortality  in  nursery  tanks  eradiraii^H11^68  fr°m  ta,lk  owners  relating  to 
growth  of  vegetation  and  sunnlv  of  r'*  °r  . 11 11  wanted  fish,  control  of  excess 

large  number®  of  Sinks  we  e^nsLcted  ^  ^  were  /“ended  to  and 

given.  e  msPectecl  and  demonstrations  of  operation  were 


Pines  and  Burma  for  Legation  and  5*/™  Madhya  Bharat,  Phili 
fisheries  including  sewage  fed  bheries  V  va.r,"us  operations  in  inlar 
tanks  in  Midnapore  district  snawn Tit  ‘''g  °f  Carl’s  in  hundh  type  , 

.nhga?ad„t0n^i 

tersss-  as 

the  D>ikhowTveI>fneaerSt!hraer  .co"clitions  ■"  the  fish  seed  collection  centres 
SS£»  <*  «W and Va^h^M. .lrrangefmems  MSTfi 

sae  ,rg  ’  and  rearing  of  fry  in  sneciahv  t,'  !'"R  °f,  carP  eSS'  at  Nazira  ar 
sagar  were  made.  T1,P  ,JPecially  constructed  nursery  nonrk  To 


2s-.  —  w;  T5  raas  “r  * -i  **  » •~st, 


sagar  were  made 
173  F&A— 4 
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suitably  modified  for  operation  in  swift  currents  and  rapidly  changing  water 
levels,  and  the  modified  net  worked  very  satisfactorily,  increasing  the  collec¬ 
tion  to  three  fold  with  less  effort. 

(4)  The  Unit  participated  in  the  Eastern  Regional  Cattle  and  Poultry 
Show  at  Muzaffarpur,  the  All-India  Cattle  and  Poultry  Show  at  Theri 
(PEPSU),  the  All-India  Fisheries  Exhibition  at  Cuttack,  and  the  Exhibition 
of  the  Zoology  Department  of  Calcutta  University  at  Calcutta. 

Technology 

(i)  Work  done  at  the  Fisheries  Technological  Station  at  Kozhikode,  Madras 

State 

A  survey  of  the  salted  fish  sold  in  the  markets  showed  that  most  of  the 
cured  fish  processed  in  this  region  contains  30-40%  moisture  and  15  to  20% 
salt.  A  tendency  to  maintain  high  moisture  content,  so  as  to  show  higher 
weight  of  the  product,  was  seen  among  the  curers  and  this  results  in  the  early 
spoilage  of  the  fish.  Steps  should  be  taken  to  see  that  this  is  strictly  prohi¬ 
bited  and  only  the  quality  product  is  put  in  the  market. 

Methods  of  Preparation 

1.  Artificial  drying.— Considerable  difficulty  is  experienced  in  the  West 
Coast  during  the  monsoon  for  drying  the  fish.  At  present  the  fishermen 
depend  almost  entirely  on  the  sun  for  drying  their  product,  since  no  artificial 
method  of  drying  is  available.  Experiments  carried  out  at  F.T.S.,  Kozhikode 
indicated  that  intra-red  is  he  most  economical  beater  and  is  found  to  be 
very  efficient  in  drying  as  well  as  dehydrating  fish.  If  the  temperature  is  not 
allowed  to  exceed  60  C,  the  quality  of  the  product  is  not  impaired  and  at 
this  temperature  cured  fish  could  be  dried  to  a  moisture  level  of  35%  in  four 
hours.  The  cost  of  drying  is  six  pies  to  one  anna  per  lb.  This  method  is 
specially  recommended  for  areas  where  cheap  electricity  is  available.  Though 
the  initial  capital  expenditure  is  high,  the  recurring  expenditure  is  very  negli¬ 
gible  and  if  Government  support  is  given  to  the  fishermen  in  setting  up  driers 
in  the  important  fishing  centres,  it  will  be  possible  to  run  it  on  economical 
basis. 

2.  Effect  of  imparities  in  the  salt.— At  present  Tuticorin  salt  containing 
about  90%  Nacl  is  used  for  the  fish  curing  resulting  in  poor  quality  product. 
Fish  cured  in  crushed  salt  containing  93—96%.  NaCl  recently  introduced  in 
the  fish  curing  yards  produced  definitely  superior  product  judged  by  the 
appearance,  texture,  flavour  and  the  keeping  quality.  Wadala  salt  containing 
98%  Nacl  is  a  very  high  grade  salt  and  produces  cured  fish  of  high  standard. 

3.  Keeping  Quality.— Storage  life  of  different  cured  fishes  were  determined 
based  on  the  organoleptic  tests  and  the  analysis  for  moisture,  NaCl  and  T.V.B. 
Generally  the  cured  products  spoiled  in  the  course  of  2-3  months  The  attack 
of  red  halophiles,  moulds  and  fungi  were  most  common.  T  here  is  scope  in 
providing  ideal  Ware  Houses,  where  humidity  and  heat  can  be  controlled,  so 
that  the  stored  product  can  last  longer. 

The  effect  of  antibiotics  in  the  preservation  of  salted  fish  and  ice  fish  is 
being  investigated. 

As  regards  containers  for  prevention  of  moisture  absorption,  alkathene  and 
alkathene  lined  Hessian  bags  were  found  to  be  very  effective. 
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4.  Standards  of  Quality. -At  present  there  are  no  approved  Standards  in 
India  for  judging  quality  of  salted  fishery  products.  As  a  result  of  a  series  o 
experiments  consisting  experimental  curing  and  storage  studies,  stanc  a 
moisture,  salt  and  T.V.B.  for  quality  product  were  prescribed.  Steps  to 
enforce  these  standards  for  the  salted  product  sold  in  the  markets  and  to 
evolve  suitable  legislation  so  that  controls  can  be  effectively  implemented  aie 
under  contemplation. 

(Agriculture  Department,  Govt,  of  Madras,  Madras,  24th  September,  1956.) 
Trade  -  * 


(i)  Trade  Facilities  for  Fishing  Industry  in  Madras  State 

(a)  Economic  aspects  of  fish  processitig.— On  an  average  about  2  lakhs  tons 
of  fish  valued  at  about  3  crores  of  rupees  are  landed  from  the  sea  every  year 
on  both  the  East  and  West  Coasts  of  this  State,  and  out  of  this  quantity  about 
40  per  cent,  are  salted  and  cured.  The  method  of  preservation  of  fish  with 
salt  is  not  only  cheap,  but  also  very  popular  among  the  traders  as  well  as  the 
consumers.  To  facilitate  curing  of  the  surplus  fish  catches  by  the  fisher-folk 
under  hygienic  and  wholesome  conditions,  the  State  Government  are  main¬ 
taining  73  Fish  Curing  Yardis  wherein  the  fishermen  cure  the  fish  under  the 
supervision  of  the  staff  of  the  Fisheries  Department.  In  these  Government 
Fish  Curing  Yards  superior  quality  of  salt  is  supplied  to  the  curers  at  subsidis¬ 
ed  rates. 


Preservation  of  fish  in  ice  and  transporting  the  ice-packed  fish  to  important 
consuming  centres  is  also  practised  but  not  on  a  large  scale,  as  ice  is  not  avail¬ 
able  at  most  of  the  fish  landing  places.  Even  at  the  few  places  where  ice  is 
available,  the  production  of  ice  is  not  sufficient  and  is  prohibitively  costly,  i.e., 
it  is  sold  at  about  Rs.  80  to  100  per  ton.  The  Madras  Government  have 
established  two  Ice-Cold  Storage  and  Quick  Freezing  Plants  at  Kozhikode  and 
Mangalore  on  the  West  Coast,  where  from  about  10  tons  of  ice  are  sold  daily 
to  the  fisher-folk  at  a  reasonable  price  of  Rs.  40  per  ton.  This  has  given  a 
fillip  to  the  iced  fish  trade  on  the  West  Coast.  The  fish  merchants  have  also 
commenced  to  take  advantage  of  the  Cold  Storage  facilities  in  the  two  plants. 
An  important  industry  in  quick-freezing  of  prawns  and  exporting  them  to  the 
United  States  of  America  has  started  recently  and  in  1955-56,  two  lakh  lbs  of 
frozen  prawns  were  exported  from  Kozhikode  and  Mangalore.  In  view  of 
this  export  the  fishermen  are  able  to  obtain  a  better  return  for  their  prawn 
catcnes.  Canning  of  fish  is  done  on  a  small  scale  in  a  Cannery  at  Chaliyam 
near  Kozhikode.  The  product,  though  good,  in  quality  has  not  yet  become 
very  popular  with  the  public.  7 

(b)  Retail  trade  in  fish  products—  The  fish  products  available  in  this  State 
aie  cured  fish,  semi-dried  prawns,  fish  oil,  fish  meal  and  fish  manure  The 
main  practice  of  trading  these  products  is  only  by  retailing.  And  this  is  being 
n co u raged  by  Fisheries  Department  by  organising  marketing  by  Fisherman 
method^  Societies  and  by  demonstrating  model  fish  stall  an d  display 


(c)  Trade  in  fish  and  fish  products  betiveen  the  countries  of  the  Indn- 
aaficjegion.- The  major  portion  of  cured  fish  and  prawns  processed  in  this 
State  is  exported  to  Burma,  Malaya,  China  and  Mauritius.  Cured  fish  is  in 
t  ie  list  under  the  Open  General  Licence  and  any  amount  of  cured  fish  can  be 

inured  fehf°relgn  C°UMneS'  ^  "  3  S'™  agement  /or  SS  trade/ 
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(d)  Income  generating  effects  of  fishing  industiy.- The  pet  capita  income 
of  the  fishermen  of  the  West  Coast  of  this  State  is  Re.  I  to  Rs.  5  per  day  per 
head  and  that  of  the  fishermen  in  the  East  Coast  is  4—1  Re.  The  State 
rtslienes  Department  is  endeavouring  to  improve  the  income  and  to  raise  the 
living  standards  of  the  fishertolk  by  organising  more  Co-operatives,  providing 
tianspoit,  niaiketing  and  credit  facilities  and  by  encouraging  use  of  mechanis¬ 
ed  boats  and  nylon  nets  to  increase  their  catches. 


(e)  Industrial  relations  in  fish  industiy.— Industrial  Organisations  like  fish 
processing  factories,  etc.  are  non-existent  in  this  State.  The  existing  trade  is 
mostly  in  the  hands  of  fish  merchants  to  whom  the  fisher-folk  are  indebted. 
1  he  latter  therefore  do  not  obtain  a  fair  price  for  their  catches.  The  State 
Fisheries  Department  is  assisting  the  fisherfolk  to  become  independent  of  the 
middlemen  and  capitalists  by  giving  them  short-term  and  long-term  loans  and 
by  organising  fish  marketing  through  Co-operatives. 

(f)  Economic  aspects  of  air  transportation  of  fish.— Transport  of  fish  and 
fish  products  by  air  is  not  practised  in  •  this  State.  The  prevailing  high  air¬ 
freight  charges  and  the  low  standard  of  living  in  the  country  are  responsible 
for  this. 


(g)  Economic  aspects  of  refrigeration.— Though  two  Cold  Storages  are 
established  by  the  State  at  Kozhikode  and  Mangalore  the  method  of  refrigera¬ 
tion  has  not  become  very  popular  among  the  fisherfolk.  The  high  storage 
charges  and  the  poverty  of  the  fisherfolk  are  the  main  factors  responsible  for 
this. 

(Agriculture  Department,  Govt,  of  Madras,  Madras.  7th  September,  1956). 


MARINE  FISHERIES  RESEARCH 

Progress  of  scientific  work  of  the  Central  Marine  Fisheries  Research  Station, 
Mandapam  for  the  quarter  ending  31st  December,  1956. 

Analysis  of  the  data  collected  by  the  Fishery  Survey  Section  showed  that 
fishing  during  the  third  quarter  of  1956  was  exceptionally  good  as  compared 
to  the  corresponding  period  of  other  years,  with  a  total  landings  of  1,66,508 
tons  of  marine  fish.  The  most  phenomenal  increase  was  noticed  in 
Travancore-Cochin,  Malabar  and  Bombay— Gujarat  Coasts;  increase  in 
Travancore-Cochin  was  due  to  heavy  catch  of  Sciaenids,  Caranx  sp.,  Upenoides, 
Sphyraena  and  Caranx  hurra.  Sole  fishery  was  a  success  this  year  with  heavy 
landings  of  Sole  on  the  Malabar  Coast.  There  was  a  set-back  in  the  Oil 
Sardine  fishery  on  Malabar  Coast.  In  most  of  the  zones  the  catch  per  man¬ 
hour  showed  an  increase. 

Fishery  Biological  investigations  at  Mandapam  showed  an  unusual  fishery 
for  Mackerel  on  the  Palk  Bay,  having  a  modal  length  of  22-23  cms.  Racial 
studies  of  samples  of  Mackerel  from  Andaman  water  showed  that  they  belong 
to  species  different  from  those  of  the  main  Indian  Coasts. 

The  Oil  Sardine  fishery  was  poor  along  the  Malabar  coast,  their  total 
landings  for  October,  and  November  at  Kozliikode  being  only  0.2  and  5.2  tons 
respectively  as  against  64  8  and  1 32' 7  tons  respectively  in  the  corresponding 
months  of  the  previous  season;  there  was  an  improvement  in  the  Oil  Sardine 
fishery  in  December. 

Experimental  boat-seine  fishing  for  Soles  was  carried  out  during  November 
and  December  to  find  out  whether  there  are  Sole  fish  stocks  in  the  inshore 
waters  during  the  commercially  closed  season  for  boat-seine  operations. 
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Mackerel  investigations  revealed  that  very  young  mackerel p°£  mber^S 

5  cm  group  dominating,  were  encountered  in  October-November  at 
Vizhingam  as1  observed  in  May  and  June  (1956).  Mackerel  fishery  at  Calicut 
was  fairly  good,  the  bulk  of  the  fishery  was  contributed  by  immature  with  I 
stage  of  maturity  fish  ranging  from  17  to  22  cms.  Mackerel  fishing  for  1956-57 
fishing  season  was  poor.  It  was  very  active  during  October  in  Karwar,  the 
catch  per  haul  of  Rampan  net  went  up  to  3,75,000  Mackerel.  The  size  range 
which  occurred  this  year’s  fishery  were  of  special  significance. 


Investigations  carried  on  the  offshore  Fisheries  at  Bombay  showed  a  total 
catch  of  K59,992  lbs.  in  three  voyages  by  the  Govt,  of  India  Cutters,  ‘Ashok’ 
and  ‘Pratap’,  during  the  quarter.  Ghol  and  Koth  landings  were  insignificant 
in  October  but  considerable  in  subsequent  months  and  from  Dwaraka  region 
Koth  formed  as  usual,  a  major  component  of  these  catches.  Pomfret  catches 
are  normally  very  poor  in  the  trawl  net  catches.  Examination  of  scales  of 
P.  niger  indicated  the  presence  of  certain  growth  zones.  Warn  formed 
30-8  per  cent,  in  the  total  landings  from  Dwarka.  The  catch  per  Unit  of 
effort  (catch  per  hour  of  trawling)  works  out  to  1266-8  lbs./hour  from  the 
Bombay  grounds  and  1,728*  3  lbs.  per  hour  from  Dwarka  fishing  grounds. 


The  data  of  operation  by  the  other  vessels  of  the  Govt,  of  India  ( Champa , 
Bumili,  Durga)  except  ‘Bangada’  have  been  analysed.  The  catch  per  hour  of 
trawling  of  boats  operating  small  otter  trawls  ranged  between  190- 2  lbs.  and 
470  1  lbs. 


At  Prawn  Culture  Unit  at  Ernakulam  the  collection  of  statistical  and 
biological  data  relating  to  the  catches  of  prawns  in  stake  nets  was  continued. 
As  in  the  previous  years  the  proportion  of  P.  indicus  in  backwater  population 
showed  a  perceptible  fall  in  October  and  November. 


The  study  of  the  environmental  characters  on  bottom  mud  fauna  and 
hydrological  factors  showed  that  the  number  of  animals  is  comparatively 
greater  at  Alleppey  than  at  Narakkal  and  the  values  for  phosphates  shows  a 
curious  relationship,  being  higher  in  regard  to  surface  samples  and  the 
reverse  in  respects  of  bottom  samples  in  Alleppey. 


Expei  imental  field  studies  on  growth,  feeding  habits,  muturity  and 
iniluence  ol  environmental  factors  on  Tilapia  were  carried  out  at  Narakkal. 


Special  scheme  on  the  problem  of  over  fishing  taken  up  ai 
Unit  showed  that  the  total  effort  for  the  quarter  was  2,25  319.95 

the  return  per  man  hour  was  2- 14  lbs.  which  was  0  59  lbs  less 
last  quarter.  '* 


the  Madras 
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occurrence  of  large  population  of  Ceratuim  massillense  and  the  Mackerel 
caught  in  this  area  during  the  time  had  their  stomachs  gorged  with  them. 

Plankton  studies  at  Karwar  revealed  the  absence  of  the  blooming  of 
Dinophysis  mile  during  the  quarter  which  is  of  special  significance,  since 
paucity  of  this  dinoflagellate  coincides  with  one  of  the  worst  Mackerel  fishery 
observed  here. 

Two  oceanographic  cruises  were  made  at  Ernakulam  for  B.T.  observations 
and  meteorological  data  and  samples  of  sea  water  to  study  the  variations  in 
surface  salinity  were  collected  with  the  co-operation  of  some  merchant  vessels 
at  Madras. 

Studies  on  the  preservation  of  fish  in  ordinary  ice  and  ice  containing 
aureomycin,  at  Mandapam  indicated  that  the  storage  life  of  Chanos  and 
Hemiramphus  was  shorter  than  that  of  Caranx  and  Perch  and  the  advantage 
of  aureomycin  ice  over  the  ordinary  ice  was  usually  significant  at  the  end  of 
about  12  days  in  storage. 

Standardisation  of  the  procedure  for  a  speedy  determination  of  the 
potential  keeping  quality  of  the  fish  by  the  microscope  count  method  is  being 
carried  out. 

Preparation  of  bacteriological  agar  by  the  cottage  industry  method  showed 
that  combination  of  different  agaroid  weeds  in  the  desired  proportions  was 
found  to  give  the  required  type  of  agar  for  the  bacteriological  purposes. 

Investigations  on  humidity  in  relation  to  fish  curing  and  spoilage,  pickling 
of  fish  with  a  view  to  improve  the  present  methods,  and  production  of  fish 
Hour  were  conducted.  The  samples  prepared  by  the  fermentation  method 
developed  at  the  Laboratory  did  not  show  any  substantial  increase  in  the  free 
NH3,  T.V.N.,  Peroxide  and  acid  values  while  in  the  case  of  those  prepared  by 
the  reduction  method  and  the  simple  sun-drying  there  was  an  appreciable 
increase.  It  was  also  observed  that  it  was  beneficial  to  boil  the  fish  flesh 
immediately  after  addition  of  the  fermenting  medium.  Pilot  plant  trials  for 
drying  were  continued  and  the  plant  is  now  ready  for  regular  operation. 

(Central  Marine  Fisheries  Research  Station,  Mandapam). 


Fishery  Biology 

(i)  Maturation  of  Intra-ovarian  eggs  and  spawning  periodicities  in  some 
fishes. 

It  is  well  recognised  that  studies  on  the  periodicity  in  the  production  of 
ova  in  batches  from  ovigcrous  lamellae  in  the  ovaries  of  oviparous  teleosts 
and  the  statistics  of  the  distribution  of  the  intra-ovarian  eggs  in  the  ovaries 
of  various  stages  of  maturity  provide  reliable  evidences  on  spawning  habits 
of  fishes.  Investigations  were  carried  out  on  nine  edible  food  fishes  belong¬ 
ing  to  six  different  families:  Psammoperca  xvaigiensis  (Centropomidae); 
Therapon  puta,  Therapon  jarbua,  Pelates  quadrilineatus  ( Tlieraponidae ); 
Caranx  leptolepis  (Carangidae);  Macrones  vittatus  (Bagridae);  Cypsilurus 
oligolepis  (Exocoetidae);  Chirocentrus  dorab  (Clupeidae)  and  Stolephorus 
indicus  (Engraulinae).  All  except  Macrones  vittatus  and  Therapon  jarbua 
are  marine  forms.  Nearly  4,000  eggs  were  measured  from  ovaries  of  each 
species.  The  classification  of  the  intra-ovarian  eggs  adopted  was  (1)  Immature 
ova  (2)  Maturing  ova  (3)  Mature  ova  and  (4)  Ripe  ova. 
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Psammoperca  waigiensis—  The  entire  range  in  the  diameters  of  ova  is 
into  2  m.d.  group.  In  the  whole  ovary,  there  are  several  batches  of  eggs, 
represented  by  modes  a,  b,  c,  d  and  e,  indicating  a  clear  periodicity  in  the 
development  of  ova  in  the  ovary.  The  spawning  period  of  the  secies  is  not 
a  prolonged  one,  but  restricted  to  a  definite  and  short  period.  1  his  species 
spawns  more  than  once  a  year,  probably  once  in  July-August  and  a  seconc 
time  in  January-February. 


Therapon  puta— The  range  in  diameter  of  intra-ovarian  eggs  varied  from 
4  to  30  m.d.  There  are  at  least  three  distinct  groups  of  ova  represented  by 
the  modes  a,  b  and  c.  This  species  spawns  more  than  once  a  year,  probably 
once  in  February-March  and  a  second  time  in  August-Septembei,  mainly 
because  the  time  required  for  the  eggs  at  the  mode  b  to  attain  maturity 
may  be  more  or  less  half  that  of  the  time  required  for  the  ova  at  mode  a  to 
attain  full  maturity. 

Therapon  jarhua. — In  this  species,  eggs  in  only  two  stages  of  maturity, 
namely  immature  and  mature,  were  observed.  1  he  diameter  of  the  matured 
eggs  varied  from  15  to  24  m.d.  Since  there  is  no  indication  of  the  develop¬ 
ment  of  eggs  in  the  intermediate  stage  of  maturity  in  the  mature  ovaries  of 
this  species,  it  is  likely  that  this  species  spawns  only  once  a  year,  and  the 
spawning  period  is  likely  to  be  in  February-March.  This  species  migrates 
into  the  sea  for  breeding. 


Pelates  quadrilineatus— The  total  range  in  size  of  the  intra-ovarian  eggs 
was  4—27  m.d.  Spawning  in  this  species  takes  place  in  the  month  of  February' 
and  that  its  duration  is  not  restricted  to  a  short  period  but  is  a  prolonged 
one.  Spawning  in  this  species  commences  in  February  and  extends  to  April. 


Caranx  leptolepis.—Ox aries  in  this  species  contained  eggs  in  three  stages 
of  maturity,  namely  immature,  maturing  and  ripe.  There  are  four  modes,  a, 
b,  c  and  d,  representing  four  batches  of  eggs.  This  species  spawns  once  in 
February  and  for  the  second  time  sometime  in  July  and  August. 


Macrones  vittatus— The  intra-ovarian  eggs,  in  three  different  stages  of 
maturity,  were  present  in  the  ovaries.  The  largest  ova  meas  ired  24  m.d. 
There  are  only  two  modes  a  and  b.  This  species  spawns  onl  once  a  year 
during  October-November,  and  that  the  duration  of  spawning  is  restricted  to 
a  short  period. 


Cypsilurus  oligolepis.— The  ovaries  contained  eggs  in  all  the  four  stages  of 
maturity.  As  individuals  with  ripe  ovaries  in  spawning  condition  were 
observed  in  March,  it  is  quite  possible  that  spawning  commences  from  the 
month  of  March  and  extends  over  one  or  two  months,  upto  May.  This  species 
does  not  spawn  more  than  once  a  year.  1 

Chirocentrus  dorab—  In  this  case  there  are  three  distinct  batches  of  eggs 
represented  by  the  modes  a,  b  and  c.  Ripe  ova  were  between  50—65  m.d.  ^It 
has  been  inferred  that  spawning  in  this  species  takes  place  in  July-August  and 
it  spawns  only  once  a  year. 


Stolephorus  indicus.— Ripe  ova  measured  more  than  18  m.d.  spawning 
periodicity  is  different  from  that  of  the  other  species.  Specimens  of  this  species 
with  mature  gonads  may  probably  be  found  throughout  the  year.  Spawning 
takes  place  intermittently  throughout  the  year.  ^  ** 


Author  has  inferred  that  spawning  in  the  different 
periodic  and  there  are  four  distinct  types  of  spawning. 


species  is  strictly 
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A  J ‘pawning  taking  place  only  once  a  year  during  a  definite  short 
period  e.g.  T.  jarbua,  Al.  vittatus  and  C.  dorab. 


Type  B  spawning  taking  place  only  once  a  year,  but  with  a  larger  duration 
e.g.  P.  quadrilmeatus  and  C.  oligolepis. 

Type  C  spawning  twice  a  year  e.g.  P.  ivaigiensis,  T.  puta  and  C.  leptolepis. 

Type  D  spawning  throughout  the  year,  but  intermittently  e.g.  S.  indicus. 

r  been  indicated  that  even  the  relative  sizes  of  ova  in  the  individuals 

o  different  species,  which  vary  considerably  in  their  size  at  maturity  do  not 
nave  any  significant  influence  on  the  spawning  of  the  individuals  in  different 
species.  However,  it  is  likely  that  the  relative  sizes  of  the  mature  ova  in  the 
ovaries  of  adult  individuals  of  different  species  may  have  some  influence  on  the 
fecundity  of  the  particular  species. 


The  present  work  has  shown  that  observations  on  the  spawning  period  and 
its  duration,  as  determined  by  a  study  of  intra-ovarian  eggs  in  fishes,  would  be 
more  accurate,  if  the  ova  represented  by  various  modes  are  studied  in  relation 
to  the  different  stages  of  maturity,  represented  by  the  respective  modes  in 
curves  showing  the  distribution  of  intra-ovarian  eggs  of  varying  diameters. 

(Prabhu,  M.  S.  Indian  Journal  of  Fisheries,  Vol.  Ill,  No.  1,  pp.  59-90,  1956). 


(ii)  The  bacterial  flora,  trimethylamine  and  total  volatile  nitrogen  of  fish 
muscle  at  3°C. 

This  paper  reports  on  a  comperhensive  bacteriological  and  chemical  investi¬ 
gation  on  the  storage  of  fish  at  3°C.  A  few  observations  made  on  the  bacterial 
flora  of  fresh  fish  and  fish  allowed  to  spoil  at  ordinary  temperatures  are  also 
reported. 

For  studies  on  storage  at  3°C.,  the  fish  were  kept  in  a  refrigerator  and  muscle 
samples  were  removed  asceptically  at  appropriate  intervals  for  bacterial  plate 
counts  and  for  determination  of  trimethylamine  and  total  volatile  basic  nitro¬ 
gen.  For  spoilage  studies  at  ordinary  room  temperature  (27°C-30°C)  fish 
were  kept  in  a  closed  jar  for  24  hours.  Bacterial  isolations  were  made  from 
colonies  appearing  on  the  counting  plates  inoculated  with  suitably  high  dilu¬ 
tions  of  the  muscle,  so  that  mainly  the  dominant  types  were  obtained. 

Gram-negative  asporogenous  rods  predominated  in  the  fresh  fish  flora; 
Bacillus  and  Micrococcus  were  also  present.  The  bacterial  flora  at  3°C  consist¬ 
ed  of  Achromobacter,  Micrococcus  and  Bacillus.  Bacillus  was  predominant  in 
fish  muscle  spoiling  at  room  temperature. 

A  succession  occurs  in  the  bacterial  types  during  storage  at  3°C.,  Gram¬ 
negative  asporogenous  rods  succeeding  micrococci  and  spore  forming  rods. 

The  bacterial  count  is  significantly  high,  i.e.,  over  100,000/g.,  when 
“threshold”  values  of  TMA  are  reached.  The  TMA  values  are  mostly  insigni¬ 
ficant  during  the  first  week  of  storage.  The  increase  in  TMA  observed  in 
these  experiments  is  rather  slow.  The  production  of  TMA  is  distinctly  influenced 
by  the  nature  of  the  prevailing  bacterial  flora. 

(Velankar.  N.  K.  Indian  Journal  of  Fisheries,  Vol.  3,  No.  2,  October,  1956). 


Trawl  net  catch  on  board  ‘Baruna’,  West  Bengal  Danish  Trawler. 


Mending  the  Trawl  net  on  board  the  West  Bengal  Danish  Trawler  ‘Banina’ 


Pomfrets 


17 


INLAND  FISHERIES  RESEARCH 


(i)  Progress  of  scientific  work  of  the  Central  Inland  Fisheries  Research  Station, 
Calcutta  for  the  quarter  ending  31st  December,  1J56. 

The  scientific  work  of  the  Station  continued  at  the  three  Sections,  viz.  Pond 
Culture,  Riverine  &  Lacustrine,  and  Estuarine.  Considerate  Pr°ges^as 
in  the  Units  for  investigations  of  the  fisheries  of  the  Chilka  Lake,  nusa  um  , 

Tilapia  Unit  and  Statistical  Unit. 

Pond  Culture  Section 

Experiments  were  carried  out  at  the  Central  Rice 
on  fish  culture  in  rice  fields  but  the  experiments  were  affected  due  to  floods. 

Experiments  on  use  of  oil  cake  for  clearing  ponds  of  fish  is  in  progress  and 
the  economics  of  the  same  is  being  worked  out  with  due  consideration  to  the 
manurial  value  of  the  oil  cake. 


Experiments  to  assess  the  rate  of  fish  production  under  various  conditions  of 
stocking  in  twelve  ponds  at  Chaudwar  weie  carried  out. 

Considerable  progress  has  been  made  in  the  study  of  food  of  Tilapia  of 
various  sizes  from  different  ponds  having  different  environmental  conditions, 
feeding  capacity  and  food  conversion  rates  of  Tilapia  fry,  and  assessment  of  the 
relative  production  of  Tilapa  and  Major  Carps  separately  as  well  as  in  combi¬ 
nations. 


With  a  view  to  carrying  out  intensive  work  on  Carp  breeding  under  Bundh 
type  pond  conditions,  a  detailed  programme  for  the  work  was  finalised  for  the 
ensuing  season. 

Investigations  on  the  control  of  submerged  weeds  conducted  at  Calcutta 
showed  that  Hydrilla  verticillata  and  Vallisneria  spiralis  could  be  uprooted  with 
150  p.p.m.  of  superphosphate,  while  with  10  p.p.m.  of  iron  sulphate  the  chloro¬ 
phyll  of  50%  of  the  leaves  were  destroyed  and  50  p.p.m.  of  ammonium  chlo¬ 
ride  had  no  effect  on  them. 


Riverine  &  Lacustrine  Section 

Studies  on  fishery  of  the  Ganga  river  system  at  Allahabad  indicated  that 
the  landings  recorded  the  maximum  catches  during  the  quarter  due  to  heavy 
catches  of  Hilsa  which  contributed  to  about  an  average  of  85%  of  the  total 
catches.  Among  the  major  Carps  C.  mrigala  was  the  common  species,  and 
among  Cat  fishes  Mystus  spp.  and  Wallagonia  attu  formed  the  bulk  of  catches 
in  October.  The  Major  Carp  fingerlings  also  contributed  substantially  to  the 
Carp  catches.  At  Buxar  the  Major  Carp  and  Cat  fish  fisheries  continued  to  be 
poor  while  Hilsa  fishery  dominated  the  catches  as  at  Allahabad. 

Observations  on  catch-per-unit  of  effort  indicated  that  “Bandal”,  Chhata” 
and  “Kahajal”  gave  the  highest  yield.  ( 

Biological  investigations  with  special  reference  to  fishery,  food  and  feeding 
habits,  sex  and  maturity,  age  and  growth,  fecundity,  sex  ratio  of  Cirrhina 
mrigala,  Mystus  aor,  and  M.  seenghala  and  Labeo  calbasu  were  continued  and 
those  of  Pangasius  pangasius  were  commenced. 

Estuarine  Section 

The  fishery  investigations  were  intensified  during  the  quarter,  which  was 
the  major  fishing  season,  in  the  estuaries  of  West  "  Bengal.  To  study  the 
fisheries  in  the  lower  Sunderbans  during  the  season  a  temporary  Unit  was 
established  in  the  Island  of  Frazergunge. 
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Studies  on  the  productive  potential  of  brackish  water  bheries  were  continu¬ 


al  E;?Perime»ts  to  study  the  role  of  salinity  in  the  growth  of  benthic  d?ae 
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(Central  Inland  Fisheries  Research  Station,  Calcutta). 

INLAND  FISHERIES  RESEARCH 
(ii)  Research  programme  for  Orissa- 1955-56. 

Observations  on  the  spawning  of  carps  in  the  Mahanadi  river.- Inspite  of 
est  e  orts  it  has  not  been  possible  to  locate  the  spawning  grounds.  The 
relative  volume  of  spawn  in  seclected  centres  all  along  the  coast  line,  their  rate 
o  growth  in  the  river,  their  association  with  other  varieties  of  fry  and  migra¬ 
tion  are  being  studied  in  detail.  Studies  on  the  effect  of  silt  on  transport  and 
the  incidence  of  disease  are  also  taken  up.  The  reaction  of  the  fry  to  current 
and  their  behaviour  in  different  types  of  spawns  is  being  studied  in  a  model  of 
the  river  made  specially  for  the  purpose. 

2.  On  the  optimum  production  of  fingerlings  from  fry  stage.— A  series  of 
experiments  have  been  devised  to  create  diflerent  conditions  in  tanks  and  work 
out  the  optimum  yield  per  acre  in  two  stages. 

(a)  From  fry  to  fingerlings  of  f"  to  I". 

(b)  From  fingerlings  stage  to  4  to  5  inches  size. 

3.  Determination  of  the  optimum  size  of  fingerlings  for  stocking. 

4.  Determination  of  factors  lor  optimum  growtli  in  stocking  tanks.  The 

object  is  to  create  favourable  conditions  and  obtain  an  yield  of  20  to  25  maunds 
per  acre  as  against  T5  maunds  per  acre  in  tanks  stocked  with  fish  and  4  to  5 
maunds  per  acre  in  tanks,  where  some  cultural  methods  are  practised. 


5.  Determination  of  a  method  of. assessing  the  total  plankton  available  in 
small  tanks. 

6.  Studies  on  the  nutrition  of  carp  fry—  These  experiments  have  been 
started  two  years  back  in  two  phases. 

(a)  Nutrition  of  carp  spawn  into  fingerling  stage,  and 

(b)  Nutrition  of  fingerlings  to  determine  the  best  food  e.g.  Carbohydrate, 

protein  etc.  which  give  better  growth  and  survival.  The  first 
series  of  experiments  have  been  completed  and  results  are  being 
checked.  Some  interesting  results  are  being  repeated  this  year. 

7.  Weed  control  by  manuring:  — 

Experiments  conducted  last  year  indicate  that  manuring  nursery  tanks 
with  quick  lime  did  keep  the  weeds  in  check  and  this  experiment 
is  being  tepeated  in  the  fish  farms  along  with  heavy  manuring  of 
tanks  by  oil  cake,  cow  dung,  bone  meal  etc.  to  see  their  effect  on 
weeds. 


8.  Production  of  fingerlings  from  spawn  under  different  conditions  eg  (a) 
manuring  only;  (b)  manuring  and  thinning;  (c)  manuring,  thinning  and  feed- 
ing;  and  (d)  feeding  only.  & 


9.  Observations  on  the  rate  of  growth  of  spawn  collected  in  different  floods 
This  work  has  also  been  taken  up  in  fish  farms.  s‘ 
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(n)  Investigation  of  possibilities  of  electric  fishing  in  tanks. 

(m)  Experiments  in  new  types  of  nets  and  traps  for  inland  fishing. 
(Cooperation  fc  Forest  Department,  Government  of  Orissa,  August,  1956). 

Fishery  Biology 

<0  St~,n  “eVc,  T™  and  ">  1)1  !“dian  major  carps  during 

vo, nine,  and  mm/ber  S%  in'  ™ 
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number  of  fry,  their  sire  and  weX®^ one  h  iX  fT1™0"  b««en  ‘he 
surface,  pressure  of  oxygen  and  wafer  v  i,  ,  d,n<^  tbe  extent  of  exposed 

certain  standards  in  these  respects  for  trami!”1?- °n  /  16  (0t!ler  and  to  establish 
irrespective  of  the  type,  groups 

under Pa  given  oxygen ^pr^ssure  7s  more  oMes’^ ^  CoultI  be  Packed 
under  which  oxygen  was  initially  applied  Re^O^bT^h™  l°  l.he  Pressure 
any  concentration  of  dissolved  oxygen  above  1)1  been  arrived  at  that 
maintaining  life  of  fry  upto  2  inches  /n-ns  PP.ni-  should  be  sufficient  for 

emphasized  tlmi  the  rate  ol  comum„don  nf  ,u  !"  lenSth-  II  has  been 

stze-groups  plays  an  important  part  in  the  actual" ’  ranspOTf"^^^',0'  r'llferent 
consumption  by  each  fry  was  more  nr  Ipc*  ,,  nsPort-  1  be  rate  of  oxygen 

weight.'  It  wasy observedyfrom  **"  r°r  b“dy 

can  diffuse  through  1  sq.  cm.  of  still  water-surface  at  a  emperatuJf'o°f  D-r*-'' 

requirement^of  o'fgen  Tr  aTlKfTjr 

25  per  cent  is  considered  adequate  on  the  basis' onfield  Cdals^  aI1°Wance  oI 

The  volume  of  medium  also  plays  an  important  part  for  successful  transport 
The  volume  of  water  supplied  varies  with  the  length  of  the  fry  used.  The 
number  of  fry  that  could  be  packed  in  a  medium  appeared  to  vary  directly 
with  its  exposed  surface  area,  provided  minimum  water  volume  required  bv 
each  fry  of  a  particular  size-group  was  there. 

(Saha,  K.  C.  Sen,  D.  P.  and  Mazumdar,  P.  Indian  Journal  of  Fisheries  Vol  III 
No.  1,  pp.  127-134,  1956).  ’  ' 


(ii)  Some  observations  on  the  pollution  of  the  River  Sone  by  the  factory  effluents 
of  the  Rohtas  Industries  at  Dalmia  Nagar,  Bihar. 

The  study  of  the  pollution  of  the  River  Sone  by  the  factory  effluents  of  the 
Rohtas  Industries  Ltd.  at  Dalmianagar  near  Dehri-on-Sone  (Bihar)  was  taken 
up  during  the  periods  of  low  flow  in  1952-5S.  The  Rohtas  Industries  Ltd. 
consists  of  a  number  of  different  factories  all  discharging  their  wastes  into  the 
river  Sone.  Closer  examination  of  the  individual  effluents  has  shown  that  the 
main  hazard  is  due  to  the  wastes  from  pulp  and  paper  mills  which  form  the 
chief  component  of  Makrain  effluent. 

Hydrometric  observations  on  the  river  show  that  this  pollution  hazard  is 
felt  only  during  the  low  flow  period  of  the  river  when  the  river  below  the 
Dehri  weir  assumes  the  characteristic  of  a  narrow  stream  of  sluggish  current 
with  100—150  cusecs  of  discharge. 
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This  blackish  brown  highly  organic  alkaline  waste  contains  a  number  ol 
substances  like  mercaptans,  sulphides,  resin  soap  and  free  chlorine  which  are 
highly  toxic  to  fish.  Bio-assay  experiments,  however,  showed  that  their  con¬ 
centrations  are  so  low  that  no  immediate  toxic  action  on  fish  is  likely  to  be 
felt  alter  their  dilution  in  river  water  even  under  conditions  of  minimum  river 
flow.  But  the  waste  may  affect  the  condition  of  river  in  a  number  of  ways. 
The  stabilization  of  the  organic  matter  in  the  waste  may  demand  a  high 
quantity  from  the  oxygen  budget  of  the  river,  reducing  the  dissolved  oxygen 
concentration  to  a  value  which  may  act  lethally  on  fish  or  may  be  unfavourable 
for  their  conditions  of  existence;  the  waste  may  increase  the  colour  and  turbidity 
of  water  affecting  the  permeability  of  light  and  thereby  decreasing  the  phyto¬ 
plankton  growth  and  the  sedimentation  of  cellulose  fibers  on  the  river  bed  may 
affect  adversely  the  bottom  living  organisms.  The  particles  of  rock  and  cement 
from  the  cement  factory  may  also  affect  the  bottom  condition  in  a  similar  way. 
All  these  factors  taken  together  may  create  an  environment  unfavourable  for 
fish  the  degree  of  which  will  depend  on  the  tolerence  limits  of  different  species 
to  such  adverse  conditions. 


It  is  difficult  to  define  any  species  of  fish  or  other  organisms  as  an  indicator 
of  the  pollution  in  the  strict  sense  of  the  term.  A  detailed  physico-chemical 
survey  of  the  stream  shows  that  the  sector  studies  may  be  divided  into  five 
zones  according  to  the  degree  of  pollution.  Distribution  of  fish-fauna,  bottom 
biota  and  plankton  organisms  in  these  zones,  in  relation  to  physico-chemical 
condition,  has  been  discussed. 

It  may  be  concluded  that  though  the  toxic  constituents  of  the  pulp  mill 
waste  may  not  cause  any  immediate  hazard  to  aquatic  life  of  the  Sone,  the 
heavy  organic  load  discharged  into  the  river  changes  its  water  quality  and 
bottom  condition  of  both  fish  and  fish  food  organisms  for  a  distance  of  15  miles 
from  the  confluence  of  the  Makrain  Nala.  Perhaps  the  greatest  damage  is 
caused  to  carp  fisheries,  Major  Carps  being  totally  absent  in  this  section  of  the 
may  be  noted  that  the  Major  Carps  found  in  the  clean  water,  below 
Dehn  Wetr,  are  only  the  juvenile  forms  of  O-year  class.  The  whole  stretch 
°u  P°iUu10n  aJ[earacts  as  a  barrier  to  the  upward  and  downward  migration  of 
these  hshes  Catfishes  and  other  species  that  are  available  in  the  polluted  zone 
are  not  realised,  as  they  imbibe  offensive  smell  from  the  environmental  waters. 

Apart  from  recommending  the  standard  waste  treatment  practices,  which 
may  require  heavy  initial  expenditure,  some  cheaper  and  easier  but  effective 
methods  have  been  discussed. 


(Motwani  M.  P„  Bannerjee,  Santimoy  and  Karamchandani,  S.  T  -Indian 
Journal  of  Fisheries,  Vol.  Ill,  No.  2,  1956).  J 


Refrigeration 


FISH  PRESERVATION 


(i)  Antibiotics  for  better  fish  preservation. 

The  use  of  antibiotics  can  keen  fish  frp«h 
ventional  methods  of  storing  fish  fn  ice  according  tn  ree. times  as  .long  as  eon- 
United  Nations  Food  and  Agriculture  Organisation.  3  rep°n  publlshed  bY  the 


The  report  gave  an  account 
m  the  treatment  of  fish”,  held 
representatives  of  30  nations. 


of  a  five-day  “International 
in  Rotterdam  (Holland), 


meeting  of  experts 
and  attended  by 


Tfle  specialists  stated  that  fillets  of  fish  treated  in  chlor-amphenical  oxv- 
tetia-cyclm,  tetracyclin,  and  chloro-tetracyclin  stayed  fresh  for  8,  10  11  and 

t/eaS'  reSpectlVely’  as  comP^ed  to  only  four  days  for  fillets  that  were  not 


(Hindusthan  Standard,  Delhi,  July,  1956). 


Fish  Meal 


FISH  PRODUCTS  . 


(i)  A  fermentation  process  for  the  production  of  quality  fish  meal.. 

Expei  intents  weie  conducted  on  the  possibility  of  preventing  the  develop¬ 
ment  of  rancidity  in  fish  meal  by  the  treatment  of  the  raw  material  with 
fermenting  milk. 

The  fish  after  removal  ol  viscera  and  scales  is  minced  well  in  a  meatmincer. 
The  required  quantity  of  defatted  butter-milk  (about  10  oz.  to  6  lb.  of  minced 
flesh)  is  added  and  the  whole  material  is  mixed  thoroughly  with  the  minimum 
quantity  of  water.  The  pH  is  maintained  between  4-5  and  5:0  and  the  tempera¬ 
ture  is  raised  to  about  30-35°C  by  keeping  the  container  in  the  sun  or  in 
lukewarm  water.  The  reaction  is  allowed  to  continue  for  about  4  hours  with 
constant  stirring.  The  material  is  pressed  afterwards  in  cloth  bags  and  dried 
in  the  sun. 

For  detailed  study  and  comparison  meals  were  prepared  by  the  following 
three  different  methods:— 

(1)  Simple  sun-drying  and  powdering  (2)  Cooking,  pressing,  drying  and 
powdering,  and  (3)  fermenting,  pressing  drying  and  powdering.  Fishes  tried 
were  Sarduiella  albella,  S.  gibbosa,  Ilisha  brachyosoma,  Rays  and  sharks 
(Carcharius  sp.).  Samples  of  fish  meals  were  analysed  for  their  moisture,  fat, 
total  and  water-soluble  protein  contents. 

In  the  samples  obtained  by  fermentation  method,  there  is  a  considerable 
reduction  in  the  oil  content,  treatment  does  not  materially  affect  the  amount  of 
protein  but  the  water-soluble  protein  contents  give  interesting  results.  The 
percentage  of  this  component  by  this  method  is  nearly  equal  to  that  found  in 
the  simple  sun-dried  product. 

Observations  indicate  that  fermentation  process  may  be  adopted  to  advant¬ 
age  for  the  preparation  of  good  quality  fish  meal  from  both  fatty  and  lean 
fishes.  The  appearance  anti  the  quality  of  the  product  obtained  from  shark 
and  other  cheap  fish  flesh  also  suggest  the  possibility  of  preparation  of  odourless 
‘Fish  flour’  from  these  varieties  by  this  method,  lint  since  the  fat  in  the  fish 
is  believed  to  be  disrupted  as  a  result  of  this  reaction  it  may  be  best  suited  in 
cases  where  the  recovery  of  oil  from  the  llesh  is  uneconomic. 

(Pillai,  Krishna,  V.  Current  Science,  Vol.  250,  No.  19,  p.  293,  September,  1956). 

FOREIGN 

GENERAL  AND  DEVELOPMENT 


Marine 

(i)  United  States  and  Alaska  Fisheries  production,  1955. 

The  United  States  and  Alaska  1955  catch  of  fish  and  shell  fish  was  estimated 
about  4-6  billion  pounds,  a  drop  of  2  per  cent  from  the  4-7  billion  pounds 
caught  in  1954.  (Catch  statistics  for  fish  and  crustaceans  are  based  on  the 
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weight  as  caught,  while  molluscks  are  reported  as  the  weight  of  the  meats). 
The  ex-vessel  value  of  the  1955  catch  was  estimated  at  about  10  per  cent  less 
than  the  $  360  million  for  1954.  The  drop  in  ex-vessel  value  was  due  primarily 
to  the  sharp  declines  in  the  catches  of  high  priced  species,  especially  Salmon, 
Tuna  and  Halibut.  The  loss  in  volume  (but  not  the  value)  of  these  varieties 
was  compensated  to  a  great  extent  by  increases  in  the  catches  of  lower-priced 
varieties  such  as  Whiting,  Alaska  Herring  and  a  record  catch  of  Menhaden. 

Menhaden  accounted  for  almost  40  per  cent  of  total  catch  of  United  States 
and  Alaska.  The  pack  of  canned  Salmon  in  1955  was  3,225,000  cases,  about 
900,000  cases  below  the  4,162,000  cases  packed  in  1954.  The  year  saw  a  record 
production  of  fish  meal  and  a  good  production  of  fish  oils.  Production  of  fish 
sticks  reached  between  65  million  and  70  million  pounds  compared  with  50 
million  pounds  for  1954.  Shrimp  is  the  United  State’s  most  valuable  fishery 
on  the  basis  of  ex-vessel  value.  The  1955  catch  was  slightly  below  that  of  the 
previous  year  and  the  ex-vessel  value  was  somewhat  less  than  $  470  million 
paid  in  1954.  The  Salmon  catch  was  valued  at  $  24  million  ex-vessel  or  $  10 
million  below  that  of  1954.  The  catch  in  1955  was  286  million  pounds  as  com¬ 
pared  with  323  million  in  1954.  Halibut  landings  of  37  million  pounds  were 
down  6  million  pounds  from  1954.  The  catch  of  Tuna  was  about  20  per  cent 
less  than  the  323  million  pounds  taken  in  1954. 

(Commercial  Fisheries  Review,  Vol.  18.  No.  1,  p.  36,  January,  1956). 


(ii)  Sea  Fishing  Association  to  Aid  Building  Fish  Cannery  in  India 

The  Yugoslav  Association  of  Sea  Fishing  has  accepted  a  request  from  a 
firm  located  in  India  to  give  technical  assistance  for  the  building  of  a  fish 
cannery  in  the  vicinity  of  Mangalore.  The  Yugoslav  industry  is  reported  to 
have  agreed  to  deliver  most  of  the  necessary  equipment,  such  as  the  boilers, 
electrical  installations,  and  other  apparatus. 

(International  Cooperation  Administration  in  Belgrade— Commercial 
Fisheries  Review,  Vol.  18,  No.  7,  July,  1956). 


(iii)  Japan  developing  good  Tuna  fishery  in  Indian  ocean 

,  T.he  1^u1na  fishin.g  in  the  western  Indian  ocean,  developed  by  Japanese 
long-line  fisherman  is  yielding  catches  of  12-14  Yellowfin  per  100  hooks  This 

liners111101  llg  161  catch  rate  than  0,1  any  other  grounds  fished  by  the  long- 

mJ\e^ankai  Re§lonal  .Fishery  Research  Laboratory,  the  Japanese  Govern- 
t  Agency  most  active  in  1  una  research,  is  planning  to  investigate  oceanc 

Sedition  7n  ea!  T  \he  .'ong-linc  g^nds  of  fhe  Indian  San  The 
of  the  U  ivShv  J  K-  6  '  !"  “0Pe,',atio"  with  the  fisheries  department 

Mnru  ^  °f  Kagoshima,  is  using  the  University’s  training  ship  Keiten 

S2M?  rtid^S.ShiP  ^  SC“  Sail  4  and  rT- 

On  December  3rd,  1955,  the  No.  2  Seieu  Mnru  /7ko  ,  s 

port  Shimuzu,  Japan,  with  a  full  load  of  425  ton  if Ye howVn^Tn ‘°  thf 
Tuna  after  an  80  days  voyage  that  extends!  ,1  YelI°w-fin  ancl  Big-eyed 

vicinity  of  the  African  CoLtf  The  ^erage  davWaiTh6  Indlan  °cean  to  *e 

I2  to?s  of  Yellow-fin.  It  is  said  that  70  per  cem  of ‘the  catcV?0™^-  t0  abVm 
as  suitable  for  export,  that  the  proceeds  nl  .i„>  ..  Cat.„  Passed  inspection 

US  $90,000,  and  that  the  crew  members  will  re  U1  amount  to  about 

the  trip.  C  members  will  leceive  about  US  $  275  each  for 
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returned  'on^Decem ber Sft h  new  M  Kurosh,°  Maru  0,858  tons) 

Sea  region  with  1,063  tom!  valued  at  over  $  Arabian' 

this  catch  was  stated  to  be  canned  for  evnon  '  n  ’  il°'  Aub°Ut  /0  Pertent  of 
sluoMaru  sailed  lor  the  fishing  grounds', ill  SomaltlandandMaSscar  W 
(Commercial  F.sheries  Review,  Vol.  18,  No.  1,  p.  50,  January,  1056). 

(iv)  Canadian  Herring  negotiations. 

in  operaUoi^^'This^hnportant^fishery  illicit  ^wefSluft^  “ 

(o°reach  “  t  ^ 

reached.  Is  far'  as‘  the'  £  td '  % 

agreement  was  accepted  which  allows  for  the  payment  of  $2  87 1 
ton  or  all  Herring  caught  to  be  used  lor  relc^n Tnd  $  16  00  pi 

all  Hei  ring  caught  it  used  lor  canning,  salting  or  any  purpose  other  than 
reduction,  a  substantial  increase  over  1954  prices.  P  P  °ther  thau 

(World  Fishing,  Vol.  5,  No.  1.  p.  66,  January,  1956). 

(v)  S.  W.  Africa  Fishing  Industries 

The  consolidated  profits  of  South-West  Africa  Fishing  Industries  Ltd 
and  subsidiaries,  loi  the  year  ending  June  30th,  1955,  were  £  228,772,  almost 
he  same  as  lor  previous  year  (£232,104).  The  acting  Chairman  staled  that 
le  company s  subsidiary,  West  Coast  fishing  Industries  Ltd.,  acquired  last 
year  by  purchase,  the  total  share  capital  of  Northern  Fishing  Industries  of 
South-West  Africa  (Pty.),  Ltd.,  holders  of  the  white  fish  licence  at  Walvis  Bav 
1  h.s  had  brought  an  increase  from  £715,509  to  £  778.481.  in  fixed  asset's! 

1  here  had  been  a  heavier  demand  than  ever  from  the  United  States  for  frozen 
rock  lobster  tails,  and  an  unprecedented  increase  in  sales  of  canned  Pilchards 
The  Cannery  at  Walvis  Bay  had  had  to  operate  at  maximum  capacity  until 
the  end  of  the  season.  1  1 


(World  Fishing,  Vol.  5,  No.  1.  p.  66,  January,  1956). 

(vi)  Japanese  trawler  arrives 

The  Meegnma  Maru ,  the  first  trawler  of  the  New  Ceylon-Japan  joint 
venture,  the  Ocean  Foods  &  Trades  Organisation,  arrived  in  Colombo  from 
Japan  in  January,  1956.  She  steamed  into  the  harbour  with  40,000  lb.  of 
fish  valued  at  Rs.  30,000,  caught  on  her  way.  There  was,  therefore,  a  glut 
when  she  arrived  and  half  the  haul  had  to  be  stored. 

The  trawler  is  equipped  to  bring  ashore  100,000  lbs.  of  fish  from  each  ex¬ 
pedition,  and  carries  the  latest  type  ol  fish  detector,  echo  sounders  and  long 
range  wireless  telegraphy  and  fishing  gear.  She  has  upto  date  facilities  for 
packing  100,000  lbs.  of  fish,  and  uses  as  much  as  35  miles  of  line  in  catching 
operations. 

It  is  hoped  that  trawler  fishing  will  help  to  retain  in  the  country  the 
money  that  is  now  spent  on  imports  and  if  the  plans  of  the  Corporation  to 
export  fish  are  realised,  it  will  also  earn  valuable  foreign  exchange  for  the 
Island.  Next  year  the  Corporation  hopes  to  purchase  a  second  and  bigger 
trawler,  ol  250  tons,  which  is  to  be  built  in  Japanese  Shipyards. 

(World  Fishing,  Vol.  5,  No.  1,  p.  66,  January,  1956). 
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(vii)  North  Pacific  Fisheries 

The  Fisheries  o£  the  North  Pacific  Ocean  were  discussed  at  length  by  re¬ 
presentatives  of  Canada,  japan  and  the  United  States  in  Tokyo  at  the  2nd 
annual  meeting  of  the  International  North  Pacific  Fisheries  Committee  held 
in  November.  The  Commission’s  Committee  on  Biology  and  Research  re¬ 
ported  that  progress  has  been  made  during  the  year  in  developing  ways  of 
catching  and  tagging  Salmon  in  the  open  ocean  and  tagging  small  Salmon  on 
their  way  to  sea,  and  research  vessels  of  the  three  countries  had  cooperated  in 
the  greatest  single  oceanographic  survey  of  all  time,  giving  the  background 
for  the  distribution  of  the  stocks. 

In  1956  the  search  for  means  of  distinguishing  the  various  Salmon  stocks 
would  be  intensified.  The  Commission’s  review  revealed  that  the  conditions 
of  the  convention  were  being  adhered  to  satisfactorily.  There  was  every 
evidence  of  full  cooperation  by  the  signatory  countries  to  fulfill  the  terms  of 
the  Treaty  to  ensure  the  continued  maximum  sustained  productivity  of  the 
rich  fisheries  resources  of  the  North  Pacific  Ocean. 

(World  Fishing,  Vol.  5,  No.  1,  p.  64,  January,  1956). 

(viii)  El  Salvador  Shrimps 

The  annual  production  of  shrimp  in  El  Salvador  has  been  estimated  to  be 
close  on  250,000  lbs.  The  most  productive  areas  are  located  along  the  eastern 
two- thirds  of  the  Coast  and  in  the  Gulf  of  Fonseca,  and  the  best  fishing  season 
is  from  November  to  June.  The  shrimp  catches  are  made  up  of  three  species 
of  the  genus,  Penueus>  and  it  is  estimated  that  150,000  lbs.  are  marketed  raw 
(some  aie  fiozen  for  local  consumption),  and  100,000  lbs.  heads  are  cooked  or 
salted. 


At  the  piesent  time  only  two  trawlers  and  a  number  of  canoes  are  engaged 
in  the  shrimp  fishery  and  most  of  the  production  is  consumed  locally  but 
theie  is  some  possibility  that  both  production  and  processing  will  increase  in 


(World  Fishing,  Vol.  5,  No.  1,  p.  64,  January,  1956). 


(ix)  Turkey  extends  limits 

The  Turkish  Government  has  widened  its  territorial  waters  from  3  to  6 

"fenced  th,e  .““"“T*  “‘"S'  This  move  has  been  great.f 

k!6  •?  ’  S  rePolted>  and  in  most  continental  fishing  quarters  there  is  fear 
hat  it  may  encourage  other  countries  to  follow  suit  and*  change  he  li mi  of 

pecmdToVermade:al  ^  *>y  other  Governs  'aT«£ 

(World  Fishing,  Vol.  5,  No.  1,  p.  64,  January,  1956). 

(X)  Shrimp  Fisheries  in  Indonesia 

many  fishing  vdlagesTre  isoll"ed  "so  U r !  't \ m  ’ " ' ^  and  wi(!ely  scattered  and 
of  shrimp  are  incomplete  f°r  many  areas  statlstics  the  catch 

Udjtng  (mature  more  than  1  inch  long)  957  ooo"  n  4’347’000  pounds  and 
shrimp  are  used  primarily  in  the  prepara^  o^SmS  pasS.0 


26 


Shrimp  fishery  potential  i 


ior  shrimp  at  present. 


is  no  trawl  fishery 


(Commercial  Fisheries  Review,  Vol.18,  No.  1,  P.49,  January,  1956). 

(xi)  “Black  light” 

The  Southern  Shell  Fish  Co.,  of  Harvey,  Louissiana,  have  installed  a  bank 
ol  ultra-violet  tubes  over  an  inspection  conveyor  to  assist  the  final  cleaning 
of  peeled  shrimps.  I  he  operation  is  carried  on  in  a  darkend  room,  and  the 
bits  ol  shells  remaining  on  the  shrimps  lluoresce  under  the  black  light,  while 
the  meat  does  not. 


(World  Fishing,  Vol.  5,  No.  1,  p.  38,  January,  1956). 
(xii)  Japanese  tuna  long-liner  starts  fishing 


The  Venezuelan— Japanese  company  Tuna  long-liner  Bozo  Maru  operated 
by  Japanese  started  operating  on  December  14,  1955,  Bozo  Maru  would 

operate  off  the  Island  of  La  Blanguilla. 

(Commercial  Fisheries  Review,  Vol.  18,  No.  1,  p.  61,  January,  1956). 


(xiii)  Spiny  Lobster  fishery  in  North  eastern  Brazil. 


Spiny  or  rocklobsters  are  found  in  quantity  off  the  coasts  of  the  States  of 
Ceara,  Rio  grande  de  Norte,  paraiba,  and  Pernambuca,  or  the  area  called  the 
“Bulge”  of  Brazil.  Spiny  lobsters  caught  in  these  waters  are:  Panulirus,  guttaus, 
P.  argus,  and  P.  laevicanda.  The  common  Portuguese  term  for  all  is  “Lagosta”. 
The  production  and  marketing  ol  spiny  lobsters  in  North-East  Brazil  is  still 
relatively  unorganised,  and  the  techniques  employed  are  primitive.  The  spiny 
lobsters  are  caught  in  basket  like  traps,  and  most  of  the  fishermen  operate  from 
balsa  rafts  called  “Jangadas”,  although  some  waders  with  torches  work  off  the 
inshore  reefs  at  night. 

The  spiny  lobster  season  lasts  from  September  through  February,  and  most 
of  the  catch  is  either  sold  locally  or  shipped  cooked  to  Rio  de  Janerio  or  Sao 
Paulo.  There  is  also  one  small  packing  plant  which  cans  a  limited  quantity 
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of  soinv  lobster  for  sale  within  Brazil,  and  there  have  been  some  recent  ex 
Fpfn^obst^^tCTin^conmercia^chann^^is Estimated  to  be  about' 80  metric 

Brazil  are  the  principal  consumers  of  Brazilian  spiny  lobsteis.  Re^uli^ 
Prices  for  spiny  lobsters  is  Sao  Paulo  and  Rio  de  Janeiro  are  very  high,  but 
opinions  differ  widely  as  to  whether  or  not  the  market  there  could  be  substan¬ 
tially  expanded,  with  liberal  shipments  of  fresh  tails  at  more  reasonable 
prices.  Live  spiny  lobsters  sell  for  only  a  few  cruzeioros  per  kilogram  m  the 
more  remote  fishing  villages  in  North-East  Brazil. 


There  are  no  freezing  facilities  in  North-East  Brazil  and  it  will  be  neces* 
sary  for  any  firm  entering  the  lobster  business  there  to  construct  its  own  free¬ 
zer.  Nearly  all  spiny  lobster  fishing  in  the  North-East  is  done  by  highly 
independent  fishermen  operating  their  own  balsa  rafts.  1  hese  men  aie  pio* 
bably  unprepared  to  provide  a  steady  supply  ol  large  quantities  of  hesh  spiny 
lobster,  although  they  might  be  able  to  expand  their  piesent  output  consider¬ 
ably  on  occasions. 


(Commercial  Fisheries  Review,  Vol.  18,  No.  1,  p.  43,  January,  1956). 


Technology 

(i)  Industry  Expands 

The  railway  system  manager  for  the  Cape  Western  section  in  S.  Africa  has 
said  that  the  railways  are  negotiating  the  Cape  town  City  Council  to  lease  land 
on  Salt  River  to  fishing  industries  which  want  to  build  processing  plants  there. 
He  said  there  was  no  more  space  in  Table  Bay  harbour  to  allow  for  the  erection 
of  buildings  for  the  packing,  curing  and  processing  of  fish.  A  railway  Com¬ 
mittee  was  investigating  the  future  harbour  requirements  of  the  fishing  indus¬ 
try  but  he  did  not  know,  if  they  had  considered  alternative  harbours  at  Hout 
Bay  or  Saldanha  Bay. 

(World  Fishing,  Vol.  5,  No.  1,  p.  66,  January,  1956). 

(ii)  ‘Terylene’  means  longer  life  and  larger  catches 

Terylene  polyester  fibre,  an  Imperial  Chemical  Industries  Ltd.  product  is 
widely  used  for  the  nets  and  twines.  The  nets  are  very  strong  wet  or  dry,  when 
wet,  the  nets  have  a  resistance  to  ‘abrasion  which  is  second  to  none.  The  nets 
are  easy  to  handle  and  extremely  resistant  to  sunlight  and  weather.  The  syn¬ 
thetic  thread  has  a  very  low  stretch  quality,  thus  the  nets  have  the  minimum 
of  distortion.  They  are  rot  proof,  absorb  little  moisture  and  are  extremely 
quick  drying.  Terylene  nets  are  not  easily  visible  beneath  the  water  and  larger 
catches  have  been  reported.  A  number  of  trawler  companies  have  already 
started  their  own  trials  and  are  most  encouraged  by  the  results. 

(Imperial  Chemical  Industries  Limited,  Pamphlets). 

(iii)  Leaflet  on  electro-fishing  in  fresh-water 

Electro-fishing  in  W.  Germany  is  subject  to  a  special  license,  and  is  to  be 
used  if  no  other  fishing  method  is  possible,  if  useless  fish  are  to  be  removed, 
if  valuable  fish  are  to  be  carefully  caught,  if  the  fish  population  is  to  be 
checked  and  also  for  scientific  purposes.  The  electro-fishing  method,  when 
properly  applied,  damages  neither  the  fish  nor  its  eggs  or  fry,  nor  their  food 
fish.  Sandstone,  lime,  dry  sand  and  gravel  are  unsuitable  and  wet  sand  and 
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fear  to  b’e'uwd  dqKnds^n “he’ conductfvhT'  In"  c^of0'  Jhe  "alure  of 

“  :=  z.5  s  s  sss  ;m?  i°%?~  f ,=« au 


(FAO  World  Fisheries  Abstracts,  Vol.  7,  No.  1,  p.  21,  January,  1956). 
Son'  o-eco  nomics 


(i)  Guaranteed  Minimum  pay 

The  Fisheries  Committee  of  the  Norwegian  Parliament  has  approved  a 

C  3-5S  PaTeek  *  At  firs^T”  *****  be  g--anteed  a  minimum  ile  of 
k5  os.  a  week.  At  first,  this  guaranteed  income  will  apply  only  in  maior 

crew ‘of  a^"least°2  nen™  ^  ^  **  b°MS  °‘  25  &  “d  OTer  a"‘>  "  a 

It  is  proposed  that  the  minimum  earnings  schemes  shall  be  financed  by  a  lew 
on  fish  exports,  and  that  its  administration  shall  be  undertaken  by  the  fisher¬ 
men  s  own  organisation,  Norges  Fiskarlag.  r 

'World  Fishing,  Vol.  5,  No.  1,  p.  64,  January,  1956). 


(ii)  Free  Services  rendered 

A  recent  note  from  the  Portugese  Embassy  to  the  Department  of  External 
Affairs,  Canada  advised  that  the  Portugese  authorities  and  the  Portugese 
Ship  Owners,  Association  have  decided  that  all  medical  or  other  assistance  given 
by  the  hospital  ship  Gil  Eannes  to  Canadian  fishermen  is  to  be  entirely  ^free 
of  c  haige.  This  decision,  they  state,  is  in  recognition  of  facilities  granted 
for  many  years  by  Canadian  authorities  to  the  Portugese  fishing  fleet  and  in 
appreciation  for  the  friendly  way  in  which  Portugese  fishermen  have  been  re¬ 
ceived  in  Canadian  ports. 

(World  Fishing,  Vol.  5,  No.  1,  p.  66,  January,  1956). 

MARINE  FISHERIES  RESEARCH 


Fishery  Biology 

(i)  W.F.A.  Research 

The  White  Fish  Authority,  who  are  at  present  carrying  out  a  factual  survey 
of  the  costs  of  distributing  white  fish,  have  arranged  for  a  more  general  study 
of  the  economics  of  fish  distribution  to  be  made  by  the  University  of  Hull.  The 
study  which  will  be  under  the  direction  of  an  economist,  Mr.  R.  A.  Taylor, 
is  expected  to  take  about  three  years  to  complete. 

(World  Fishing,  Vol.  5,  No.  1,  p.  38,  January,  1956). 
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(ii)  North  Atlantic  Herring  Research 
“ Theodore  N.  Gill’  searches  for  young  Herring  ( Cruise  8). 

In  order  to  capture  young  Herring  or  larval  forms  and  to  obtain  some  mea¬ 
sure  of  their  abundance  in  the  Gulf  of  Maine,  a  plankton  survey  of  the  Gulf 
of  Maine,  Georges  Bank,  and  the  Bay  of  Fundy  was  made  in  November  and 
December,  1955  by  the  U.S.F.W.  Service’s  research  vessel  Theodore  N. 
Gill”. 

This  work  is  being  done  in  an  effort  designed  to  learn  (1)  where  Herring 
larvae  are  produced,  (2)  the  degree  of  success  of  this  year  s  spawning,  (3)  the 
degree  of  survival,  (4)  factors  influencing  survival,  and  (5)  patterns  of  drift 
of  the  larvae. 

Plankton  was  collected  with  a  one-meter  silk  net  and  with  Hardy  s  continu¬ 
ous  plankton  recorders.  Temperature  records  were  made  of  the  surface  water 
with  a  recording  thermograph  and  of  the  subsurface  water  with  a  bathy-thermo* 
graph. 

(Commercial  Fisheries  Review,  Vol.  18,  No.  1,  p.  29,  January,  1956). 

(iii)  Extractives  of  fish  muscle  and  ‘ browning ’  discolouration  reactions 

Non-protein  nitrogenous  substances,  free  sugar  and  various  other  meta¬ 
bolites  are  being  examined  in  order  to  elucidate  some  of  the  changes  in  ap¬ 
pearance,  odour  and  flavour  that  occur  during  spoilage  and  such  processes  as 
dehydration  and  salt  curing. 

A  survey  of  the  free  amino-acids  of  fresh  Codling  muscle  has  been  continued 
and  findings  agree  with  previous  results  except  that  taurine  levels  in  July  were 
slightly  lower  (320  mg/ 100  g).  To  ascertain  the  contribution  of  bacterial  acti¬ 
vity,  leaching  by  melting  ice,  and  autolytic  enzymes  to  changes  in  the  free 
amino-acid  composition  of  the  flesh  occurring  during  storage  in  ice  muscle  sam¬ 
ples  have  been  analysed  after  periods  of  storage  at  0°C  (32°F)  in  a  sterile 
condition.  With  the  notable  exception  of  muscle  anserinase  action  and  a  cer¬ 
tain  glutanic  acid  liberation,  most  apparent  changes  in  iced  muscle  derive 
from  bacterial  and  leaching  actions.  Losses  of  free  alanine  and  lysine  in  stored 
sterile  muscle  probably  indicate  the  presence  of  muscle  enzyme  systems  diminish¬ 
ing  bacterial  liberation  of  the  two  amino-acids  in  iced  Codling. 

Reductometric  and  direct  chromatographic  estimation  of  free  sugars  in  Cod¬ 
ling  muscle  extracts  are  unreliable.  Removal  of  interfering  salts  and  amino- 
acids  by  mixed  ion-exchange  resins  and  subsequent  quantity  paper  chromato¬ 
graphy  was  satisfactory  when  precautions  were  taken  against  hydrolysis  of  ad¬ 
enosine  by  sulphonated  polystyrene  resins.  Fresh  Codling  contained  9  to  36  mg 
glucose/ 100  g  muscle;  iced  Codling  muscle  levels  fell  to  between  0  to  6  mg/ 100  g. 
after  19  days,  whereas  ribose  increases  from  0  to  between  3  6  and  4  0  mg/ 100 
g.  at  12  days,  thereafter  falling  due  to  leaching  and  bacterial  action.  In  sterile 
muscle  glucose  usefully  fell  to  trace  levels  after  5  days  at  O0C  (32  F):  ribose 
increased  steadily  to  6-3  to  7.0  mg/ 100  g  after  21  days. 

.  The  humidity  dependence  of  the  “Browning”  of  freeze-dried  muscle  extrac¬ 
tives  previously  reported  has  not  been  found  in  studies  on  freeze-dried  whole- 
muscle  homogenates.  “Browning”  of  these  increased  over  the  range  0  to  90  per 
rent  relative  humidity.  The  relative  importance  of  a  non-Maillard  non-enzv- 
mic  browning”  factor  in  Codling  muscle  is  the  subject  of  a  continued  study. 

(Food  Investigation,  List  No.  67,  D.S.I.R.,  London,  p.  36.) 
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Hyclrobiology 


(1)  Survey  of  Equatorial  Waters  Scheduled 

A  joint  survey  of  the  currents  around  the  equator  in  the  Pacific  Ocean  will 
in  August  by  japan,  the  United  States  andFrance  lt”  Zm 
will  be  to  bring  to  light  the  complicated  nature  of  the  ocean  currents  in  Ah 
area  of  the  Pacific  and  to  studv  their  effects.  currents  in  this 

In  view  of  the  fact  that  1957-58  is  the  International  Geophysical  year  pre¬ 
liminary  observations  will  be  carried  out  as  part  of  the  basic  lurley  P 

A  survey  of  the  Northern  Pacific  Waters,  20  degrees  north  latitude  was 
undertaken  by  Japan,  the  United  States  and  Canada  in  July  last  year,’  but 
the  currents  were  not  completely  charted.  7  ’ 

This  years  project  will  survey  the  flow  of  currents  between  20  degrees  north 
latitude  and  20  degrees  south  latitude,  centering  around  the  equator.  It  will 
supplement  the  study  last  year.  ^ 


The  patrol  ship,  Satsuma  ,  ot  the  Maritime  Safety  Board  and  three  other 
Vessels  lrom  Japan,  two  ships  from  the  Scripps  Oceanographic  Institute  and 
two  from  the  Pacific  Fisheries  Institute  from  U.S.A.  and  one  Vessel  from  the 
French  Oceanographic  Research  Institute  from  France  will  participate  in  the 
survey. 


The  aim  of  this  survey  is  to  study  the  flow  of  the  currents  and  marine  life 
in  the  area  astride  the  equatorial  belt.  Some  of  the  work  that  will  be  carried 
out  are:— analysis  of  the  ocean  water,  gauging  of  water  temperature,  observa¬ 
tion  of  unusual  phenomena,  weather  observation  and  general  study  of  cur¬ 
rents. 

The  results  are  expected  to  contribute  immensely  to  navigation,  fishing  and 
weather  observations. 


Since  this  area  is  the  breeding  ground  for  Bonito  and  Tuna,  the  benefits 
that  Japan  will  derive  from  the  survey  are  large  and  the  participation  of  Japan 
in  this  survey  is  deemed  extremely  significant. 

(Information  Bulletin.  Embassy  of  Japan,  August,  1956). 

INLAND  FISHERIES  RESEARCH 


Fishery  Biology 

(i)  Signals  by  African  Fish 

Temperature  Effects 

The  first  case  of  fish  which  send  out  weak  electrical  signals,  and  apparently 
use  these  signals  to  gain  information  about  their  surroundings,  was  reported 
by  Dr.  H.  W.  Lissmann,  of  the  Department  of  Zoology,  Cambridge  University 
in  1951.  The  one  which  he  first  observed  was  an  African  fresh  water  fish, 
Gymnarchus  niloticus,  which  is  roughly  one  foot  in  length.  It  sends  out  con¬ 
tinuous  signals  at  a  rate  between  258  and  318  pulses  a  second.  The  rate  is 
affected  by  the  temperature  of  the  water  but  not  by  the  degree  of  activity  shown 
by  the  fish.  The  greatest  observed  strength  of  the  signals  was  about  30  mil¬ 
livolts. 

It  was  found  that  the  fish  responded  by  their  behaviour  to  changes  in  the 
electric  field  which  they  set  up  about  them,  and  also  to  pulses  similar  to 
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their  own.  Soon  after  he  found  that  signals  of  the  same gei neraU' 

Ing  in  detail  were  produced  by  two  other  spea^  of  fo^  The  1^ 

:h  notablyWhi  W  enolgh  voltage  to 

be  of  obvious  value  to  the  fish. 

Later  the  electric  eel  itself  found  by  Dr  R.  D  Keynes  “P^rSSon 
pulses  which  it  appeared  to  use,  like  these  othei  ,  about  one  a 

about  its  surroundings.  These  pulses,  ‘heth”“l  ™ly  when  it  is 

mo°vh4anTheiSr°“ete‘eir  increased  "smnwimes  to  as  much  -^0^ second,^  when 

seem?^™^^  intervals  can  be  of 

value  to  the  fish. 

(The  Times’ — 29.3.56). 

1,'IQH  P«  F.SF.R  VATION 


(i)  Antibiotics  used  to  preserve  whales 

The  use  of  Aureomycin  in  retarding  spoilage  of  fish  and  oysters  has  been 
successfully  experimented.  Aureomycin  is  showing  considerable  promise  1 
preservation  of  fish  and  other  marine  life;  it  cannot  as  yet  be  used  by  the 
industry  in  foods  meant  for  human  consumption.  Experiments  aie  being 
carried  out  of  Aureomycin  on  whale  carcasses. 

(Western  Fisheries,  Vol.  51,  No.  4,  p.  61,  January,  1956). 


(ii)  New  Preservation  method 

“Acronise”,  an  antibiotic  of  the  aureomycin  group,  is  being  tested  in  U.K. 
as  an  alternative  to  freezing  in  guarding  fish  against  bacterial  attack.  The  tests 
are  being  carried  out  by  Cynamid  Products  Ltd.,  British  associate  of  the 
Cynamid  Co.  of  the  U.S.A.,  where  the  claim  has  been  made  that  it  could  do 
away  with  the  necessity  of  refrigerating  equipment  on  fishing  vessels,  even 
in  the  tropics. 


(World  Fishing,  Vol.  5,  No.  1,  p.  38,  January,  1956). 

(iii)  Smoked  eels 

The  Eels  should  be  alive  at  the  commencement  of  processing.  Mucous  is 
removed  from  the  surface  of  the  Eels  by  salt  method  or  by  1%  solution  of  am¬ 
monia,  rinsed  in  clean  water,  opened  and  cleaned,  and  washed  thoroughly. 
Salting  in  10%  brine  give  a  delicate  flavor.  Ice  is  sometimes  added  to  the  brine 
to  cool  it  but  more  frequently  concentrated  brine  is  used  or  the  fish  are  stretched 
and  laid  parallel  in  dry  salt.  After  salting,  the  fishes  are  washed  thoroughly. 
For  smoking  the  eels  are  hung  on  long  hooks  which  pierce  the  fish  from  the 
throat  to  the  back  of  the  neck.  Large  fish  are  placed  in  the  centre  of  smoke 
house  and  smaller  eels  to  the  outside.  Hot  smoking  is  in  two  stages.  In  the 
first  stage,  the  flames  reach  a  height  of  8-10  inches  and  the  temperature  rises 
quickly  to  218-25 1°F.  In  the  second  stage  the  temperature  is  maintained  at 
round  104-122°F.  Small  eels  by  smoked  in  about  90  minutes,  big  ones  in 
2-4  hours.  Export  fish  are  smoked  for  8-12  hours.  The  eels  are  cooled  off  in 
smoke  house,  given  a  light  brushing  of  edible  oil  on  the  outside  to  improve 
the  appearance.  A  hundred  pounds  of  fresh  eels  yield  about  60  pounds  of  hot 
smoked  fish.  Loss  in  gutting  is  about  5%  and  smoking  about  30%. 

(Commercial  Fisheries  Abstracts,  Vol.  9,  No.  2,  p.  1,  February,  1956.) 


(iv)  Smoking  of  fish  in  the  electrostatic  field 

For  sometime  now,  fish  have  been  smoked  in  an  electrostatic  field  in 
Germany.  1  he  plant  consists  of  a  smoke  producer  with  smoke  conveying  equip¬ 
ment  and  the  smoking  oven  with  the  electrical  installation  to  produce  the 
necessary  D.C.  voltage  as  well  as  the  control  devices.  The  mode  of  operation 
of  the  process  depends  on  the  potential  difference  between  the  electrically 
charged  smoke  particles  and  the  surroundings.  The  particles,  charged  nega¬ 
tively,  travel  towards  the  positive  pole.  The  smoke  will  be  negatively  charged 
with  electricity;  the  smoke  particles  will  be  attracted  by  the  fish  which  is  con¬ 
nected  to  the  earth  through  a  continuous  wire  conveyer  passing  through  the 
smoke  chamber.  If  the  smoke  is  not  electrically  charged  and  is  blown  against 
the  fish,  some  smoke  would  stick  to  the  fish.  I  he  great  advantage  of  the 
electrostatic  smoking  as  compared  with  any  other  kind  of  smoking  is  that  the 
operator  s  hand  can  limit  the  smoke  to  the  exact  requirements  by  adjusting 
electrical  characteristics  and  to  smoking  the  fish  in  a  fe\y  seconds  in  the  de¬ 
sired  manner  and  the  original  smoke  flavour  is  conserved  instead  of  artificial 
flavours.  The  plant  is  very  simple  in  its  design  and  can,  therefore,  be  super¬ 
vised  by  the  trained  staff.  The  supervision  is  limited  to  furnishing  the  smoke 
producer  with  wood  about  once  an  hour  and  the  switching  on  and  off  of  the 
electrical  device.  Automatic  electric  switches  are  provided  in  order  to  dis¬ 
connect  certain  parts  in  case  of  a  mistake  by  supervisors.  The  consumption 
of  the  electric  current  is  not  higher  than  that  of  an  average  electric  light 
bulb. 


(F.A.O.  World  Fisheries  Abstracts,  Vol. 
1956.) 


7,  No.  1,  p.  37,  January-  February, 


Drying 


(i)  Sea  Weeds  drying 

A  new  method  of  processing  seaweeds  meals  has  been  developed  at  the 
Institute  of  Seaweed  Research,  Inveresk,  Scotland.  The  wet  seaweed  is  broken 
up  in  a  Scott-Rietz  disintegrator  which  also  separates  foreign  material  from 
it.  The  disintegrated  mass  is  dried  in  a  roller  drier;  the  capacity  is  1,800  lbs. 
(816  kg.)/9J  min.  It  is  stated  that  there  is  a  25%  reduction  in  the  produc¬ 
tion  costs  and  about  50  s./hr.  (i.e.  S.  $7.00/hr.)  are  saved  in  full  costs.  The 
meal  has  the  consistency  of  oatmeal. 

(F.A.O.  World  Fisheries  Abstracts,  Vol.  7,  No.  1,  p.  2,  Jan. /Feb.,  1956). 


Refrigeration 

(i)  Glazing  shrimp  not  necessary  if  packed  with  protective  ovenorap 

Experiments  have  shown  that  unglazed  raw  shrimp  can  be  held  satisfac¬ 
torily  for  longterm  storage  at  0°F  (— 17.8C.)  when  packaged  in  waxed 
cartons  with  suitable  overwrap.  Tests  by  a  tasting  panel  are  reported  to  have 
indicated  that  the  glazed  and  unglazed  shrimp  could  not  be  distinguished 
from  each  other.  A  glazing  operation  does  not  seem  to  be  necessary,  if  the 
package  has  a  protective  overwrap. 

(Gulf  and  Caribbean  Fisheries  Institute,  Commercial  Fisheries  Review, 
V  Vol.  18,  No.  7,  July,  1956.) 
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/ii)  Recent  results  on  the  efficiency  of  bactericidal  additives  for  the  icing,  of 
^  fish.  The  effect  of  ice  containing  sodium  nitrite  on  the  keeping  qua  y 

of  Cod. 

Experiments  were  carried  on  whole  Cod  and  homogenized  Cod  muscle. 
The  freshness  was  evaluated  by  assessment  of  flavour,  by  determination  of 
volatile  base  nitrogen  and  free  tyrosine  nitrogen  and  by  bacterial  counts. 
Values  obtained  with  ice  containing  0.02  per  cent,  of  nitrite  were  used  as  a 
standard.  The  strongest  bactericidal  action  was  exerted  by  formaldehyde, 
which  was  active  even  in  concentration  0.01  per  cent.  The  sulphonamide 
preparations  Salthion  liquidium  (0.05  per  cent.)  or  Salthion  calcium  (0.05 
per  cent.)  were  more  active  than  0.02  per  cent,  nitrite  but  0.05  pei  cent,  sul- 
phacetamide  had  no  appreciable  effect. 


Ice  containing  0.15  per  cent,  of  nitrite  was  used  in  experiments  with  gutted 
and  whole  Cod,  which  were  placed  in  ice  immediately  after  catching.  It  was 
found  that  gutted,  headless  Cod  in  ice  containing  nitrite  could  be  kept  in  a 
fresh  condition  for  about  4-5  days  longer  than  controls  in  ordinary  ice.  \\  hole 
fish  spoiled  equally  rapidly  in  ordinary  ice  and  in  ice  containing  nitrite. 
Gutted  iced  Cod  could  be  kept  in  a  fresh  condition  for  as  long  as  17  days. 
The  bacterial  count  of  the  flesh  of  Cod  chilled  in  ordinary  ice  was  sub¬ 
stantially  higher  than  that  of  the  fish  kept  in  ice  containing  nitrite. 


(Commercial  Fisheries  Abstracts,  Vol.  9,  No.  2,  p.  7,  February,  1956.) 


(iii)  Packing  frozen  fish  in  tin  results  in  superior  storage  life 

Access  of  air  to  frozen  fish  can  residt  in  three  experimental  changes;  (1) 
Fish  oils  are  exid'ized  and  thereby  rancid  flavours  develop;  (2)  oxidation  of 
pigments  results  in  either  a  fading  of  the  color  or  a  discoloration;  and  (3) 
with  certain  species  of  shellfish  such  as  crab,  the  presence  of  air  accelerates  the 
development  of  tough  texture. 

Experiments  at  Seattle  Fishery  Technological  Laboratory  of  U.S.,  F.W.S. 
have  shown  that  fish  frozen  and  stored  in  evacuated  tin  cans  have  a  much 
longer  storage  life  than  when  the  fish  are  packed  in  other  ways. 

(Commercial  Fisheries  Abstracts,  Vol.  9,  No.  1,  p.  9,  January,  1956.) 


(iv)  Super  chill— New  frozen  food  container  needs  no  cooling  en-route 

A  new  and  revolutionary  method  of  shipping  frozen  food  without  refri¬ 
geration  was  tested  recently  when  a  cargo  of  frozen  food  was  started  on  its 
way  to  Caracas,  Venezuela  as  deck  cargo  on  a  freighter. 


The  packages  of  food  were  brought  to  150  degree  below  zero  by  spraying 
them  with  liquid  nitrogen.  Six  thousand  pounds  were  packed  into  a  seven 
foot  aluminium  cube,  with  six  inches  of  insulation  between  the  aluminium 
liner  and  the  aluminium  outer  jacket.  The  shipment  will  receive  no  refri 
geration  during  its  long  journey,  but  will  still  be  zero,  when  it  arrives  at  its 
destination  more  than  a  month  after  it  left  Chicago. 


Food  can  be  loaded  into  the  large  “Super  Chill’’  container  at  room  tern 
perature  and  then  frozen  in  the  container.  The  container  can  be  used  to 

tmin  ami  ^eh°Vse.  or  (lirfl  the  store  without  transfers  between 

train  and  track  This  eliminates  the  danger  of  thawing  and  danger  of  the 
breakdown  of  the  refrigeration  equipment  § 
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Keeping  the  food  below  zero  at  all  times  will 
product  and  the  new  method  should  both  iacilit; 
open  up  new  markets  overseas. 


I  result  in  a  better  quality 
ite  domestic  shipments  and 


(Commercial 


Fisheries  Abstracts, 


Vol.  9,  No.  1,  p. 


9,  January, 


1956.) 


(v)  Long-liner  preserves  Tuna  by  “air  freezing” 

DecImberT  fSSf  ^  ^gU  MaVU  <499  tons)’  ^turned  to  port  on 

December  3,  1955  from  its  maiden  voyage  with  330  tons  of  fish  preserved  bv 

air  freezing  ,  a  method  of  preservation  that  is  used  aboard  the  Tuna  mother^ 
ships  but  which  was  being  tried  for  the  first  time  aboard  a  Japanese  Tuna 
ong-hne  boat.  1  lie  greater  part  of  the  load  was  in  such  a  good  state  of  fresh¬ 
ness  that  it  was  suitable  tor  consumption  as  fresh  raw-fish,  despite  the  4 
months  duiationol  the  voyage.  1  his  success  is  attracting  much  attention  at 
Misaki,  where  it  is  considered  an  epoch-making  development. 

(Commercial  Fisheries  Review,  Vol.  18,  No.  1,  p.  50,  January,  1956.) 


(vi)  Lake  Herring  samples  collected  for  cold-storage  studies 

The  programme  in  collaboration  with  the  Refrigeration  Research  Founda- 
tion  at  the  Services  Seattle  fishery  I  echnological  Laboratory  includes  work 
on  the  cold  storage  life  of  fresh-water  fish.  One  important  fresh-water  species 
with  which  some  difficulty  in  holding  in  the  frozen  state  has  occurred  is  lake 
Herring.  During  November,  1955  the  Seattle  Laboratory  procured  and  put 
up  samples  of  this  species  from  three  runs  in  the  great  Lakes.  These  fish  are 
caught  in  large  quantities  during  a  brief  period  in  late  November  and  early 
December.  Two  important  runs  of  fish  occur  in  Lake  Superior  and  one  in 
Lake  Huron.  In  Lake  Superior,  one  occurs  adjacent  to  Duluth,  the  other 
along  the  north  shore  of  the  lake.  The  fish  taken  in  the  three  runs  are  some¬ 
what  different  and  may  have  differing  storage  life.  Samples  of  all  three  runs 
were  taken,  processed,  frozen  in  different  ways,  and  transferred  to  Seattle 
where  storage  tests  will  be  run  at  suitable  intervals. 


(Commercial  Fisheries  Review,  Vol.  18,  No.  2,  p.  16,  February,  1956.) 


FISH  PRODUCTS 

F'ish  Meal. 

(i)  Sea  weed  flour 

A  German  scientist,  Heinrich  Lienau  of  Flensburg  has  started  producing 
bread  containing  a  small  percentage  of  seaweed  flour  (“Algenbrot”). 

A  special  treatment  is  used  to  clean  the  seaweeds  (Phaeophycae)  of  para¬ 
sites,  shells,  etc.  To  remove  the  excessive  salinity,  the  seaweeds  are  washed 
in  fresh  water,  dried,  and  coarse-ground.  This  product  is  packed  in  strong 
paper  bags,  110  pounds  each,  and  sent  to  Hamburg  where  the  coarse-ground 
seaweed  is  specially  processed  to  prepare  the  product  for  mixing  with  common 
bread  flour.  Seaweed  flour,  which  can  be  mixed  with  rye  flour,  wheat  flour, 
and  any  other  type  of  flour,  is  shipped  to  bakeries  in  100-pound  paper  sacks. 
Generally,  2  per  cent,  of  the  seaweed  flour  (soaked  in  milk  or  water  until  a 
gritlike  paste  is  obtained)  is  kneaded  into  the  bread  dough.  The  percentage 
of  seaweed  flour  may  be  increased  according  to  the  taste  and  moisture  content, 
but  not  more  than  8  per  cent,  can  be  added,  otherwise  a  peculiar  flavour  is 
imparted  to  the  bread,  according  to  Lienau.  It  is  reported  that  the  nutritive 
value  of  the  bread  is  improved  by  adding  seaweed  flour,  since  it  contains 
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essential  nutritive  elements,  vitamins,  and  trace  elements  missing  in  grain. 
The  seaweed  flour  can  absorb  great  quantities  of  moisture,  and  the  bread  is 
spongy.  The  bread  with  seaweed  flour  keeps  longer  than  regular  bread. 
Although  a  sea-odour  is  observed  when  the  bread  is  baking,  the  odour  dis¬ 
appears,  when  the  bread  is  cooled. 

Algenbrot,  besides  being  produced  in  Germany,  is  also  made  in  Belgium 
where  sales  are  reported  increasing.  Production  of  this  bread  was  also  re¬ 
cently  started  in  Austria. 

(Commercial  Fisheries  Review,  Vol.  18,  No.  1,  p.  48,  January,  1956.) 

(ii)  Fish  meal  press 

A  new  spiral  press  for  the  manufacture  of  fish  meal,  developed  by  Norwe¬ 
gian  engineers,  is  reported  to  have  been  tried  out  in  an  oil  and  meal  factory 
during  the  recent  Norwegian  winter  Herring  season.  Although  designed  for 
an  output  of  about  150  tons  in  24  hours,  in  actual  operation  a  capacity  of 
about  200  tons  per  24  hours  is  said  to  have  been  obtained.  The  spiral  press, 
which  weighs  6,160  lbs.  exclusive  of  driving  motors,  occupies  only  about  1/3 
of  the  space  taken  up  by  a  screw  press,  and  is  said  to  produce  a  better  quality 
meal,  due  to  lower  oil  content.  Patents  have  been  granted  in  Norway  and 
South  Africa,  and  applied  for  in  other  countries. 

(World  Fishing,  Vol.  5,  No.  1,  p.  38,  January,  1956.) 

GENERAL  FISHERY  NEWS 
(i)  New  I.P.F.C.  Secretary 

Mr.  J.  A.  Tubb  has  been  appointed  Secretary  of  the  Indo-Pacific  Fisheries 
Council  and  F.A.O.  Regional  Fisheries  Officer  with  headquarters  at  Bangkok 
He  succeeds  Dr.  Cecil  Miles  who  went  to  Chile  as  F.A.O.  Regional  Fisheries 
Officer  for  Latin  America. 


(ii)  All  India  Fisheries  Conference 

c  Fisheries  Conference  was  held  at  Madras  on  19th  and  20tl 

September,  1956,  under  the  Chairmanship  of  Dr.  P.  S.  Deshmukh  Unior 
Minister  for  Agriculture,  for  co-ordinating  the  various  programmes  of  fishen 
development  in  the  Country  to  increase  fish  production.  The  conference  wa 
inaugurated  by  H.E.  the  then  Governor  of  Madras,  Shri  Sri  Prakasa. 

a*X:mX! s™ega„T?;s j ;lsm  f  sra; M,nir 

Minister  for  Agriculture.  *  KnshnaPPa»  Union  Deput) 

committees— eCtS  °n  ““  Agemla  Were  discussei1  bV  *e  following  seven  sub 

(1)  Development  of  Inland  Fisheries. 

(2)  Development  of  Marine  Fisheries. 

(3>  De;£rr  °£  FiSh  Preservation  “d  utilisation 

(4)  Marketing  and  Transport  of  fishery  products. 

5  Organisation  of  Fishermen  Cooperative  Societies. 

,  r!-S,'ene,>  I™""’8’  Extension  and  Co-ordination. 

(7)  Fisheries  Research  and  Statistics. 


of  Fishery 
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ei8hty-five  Jldegates  representing  the  Central  Ministry  of  Food  and 
Kigt,  v  Uie’  °*her  Mnnstnes  of  the  Government  of  India,  State  Governments, 
Hsh  Farmers,  Fishing  Industry,  Fishermen’s  Cooperatives  and  International 
Organisations  of  Pood  and  Agriculture  Organisation,  Rome,  Indo-Norwegian 
Foundation,  Norway  and  Technical  Cooperation  Mission,  U.S.A.;  participated 
in  the  deliberations  of  the  conference.  ^  ' 


(iii)  Barnes  and  Addresses  of  Universities  and  Colleges  in  Japan  where 

fishing  is  subject  for  study. 


i.  Universities  :  (Govt.) 


2.'  Colleges 


T.  The  Hokkaido  University  ,  Faculty  of  Fishery, 
253,  Mianto-machi,  Hakodate  City. 


1.  Otaru  Suisan  (Fishery)  School,  Otaru 
City,  Hokkaido.  . 


2'  SS"  T.°ky°  yrivcrslV  of  Fishery,  6-chome,  2.  Hachinohe  Suisan  School,'  Hachinohe 
Shiba  Kaigandcri,  Minato-ku,  Tokyo.  City,  Aomori  Pref. 


VERIFIED 
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3.  The  Hiroshima  University,  Faculty  of  Fisheiy,  3.  Miyako  Suisan  School,  Miyako 
Otsuno-mura,Fukayasu-gun,  Hiroshima  Pref.  Iwate  Pref. 


City, 


4-  «Jhe  Nagasaki  University,  Faculty  of  Fishery,  4.  Abo  Suisan  School  Tateyasu  City,  Chiba 
oikibe-macni>  Saseho-shi,  Nagasaki  Pief.  Pref. 


5-  The  Kagoshima  University,  Faculty  of  Fishery,  5.  No  Suisan  School,  No-machi,Nishikubiki- 
Shimo-Arada-machi,  Kagoshima  City.  gun, ’Niigata  Pref. 


6.  Mie  Prafectural  University,  Faculty  of  6.  Namerikawa  Suisan  School,  Namerikawa 
Fishery,  Odachi-machi,  Tsu-shi,  Mie  Pref.  City,  Toyama  Pref. 

Universities  (Private)  7.  Obama  Suisan  School  Obama  City,  Fuku 

*■  1  ref.  # 

1.  Nihon  University,  Nishi-Kanda,  Chiycda-Ku,  8.  Yaezu  Suisan  School,  Yaesu  City, 
Tokyo.  .  .  -  .  Shizuoka  Pref. 


9.  Kyctofu  Suisan  School,  Miyawa-shigai 
Kyotofu. 


10.  Nagasaki  Suisan  School,  Nagasaki  City, 
Nagasaki  Pref. 


ix.  Miyazaki  Suisan  School,  Miyazaki 
City,  Miyazaki  Pref. 


Study  course  of  all  universities  is  for  four  years  plus  one  year’s 
extension  course  for  practical  training  and  that  for  colleges  is  for  three 
years  plus  two  years’  extension  course  for  practical  training. 

Commencement  of  session  is  from  April,  every  year. 


Graduate  from  universities  is  endowed  with  B.A.  degree  and  graduates 
from  both  universities  and  colleges  are  entitled  to  undergo  a  National 
Examination  for  High  Class  2nd  Navigator. 


1.  Tuition  fees  in  Universities  (Govt.) 

Boarding/Lodging 

2.  Tuition  fees  in  Universities  (Private) 
Admission  fee 

Miscellaneous  . 


y9,ooo  per  annum. 

.  y36,ooo  (approximately). 

•  724,000  per  annum. 

.  y  10,000 

•  y35,ooo 
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3.  Tuition  fees  in  Colleges 
Boarding/Lodgin  g 


■  76,000  per  annum. 

•  736,000  per  annum  (approxim?t\rl5l).  i'jiiL  / 
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